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Do You Haveto Run Out of Forage Before You Manage?

Rod Heitschmidt, Research Leader & Superintendent
USDA Agricultural Research Service
Fort Keogh Livestock and Range Research Laboratory
243 Fort Keogh Road
Miles City, MT 59301

Introduction

A fundamental chalenge in the range
livestock  industry is the timely
implementation of drought management
strategies.  Although many producers have
adrought management plan, implementation
of said plan is often reactive rather than
proactive. No doubt, the reasons for this
vary. For example, full participation in
government funded drought management
programs is often dependent on adoption of
reactive rather than proactive management
strategies. But in my opinion, the most
fundamental reason is that ranchers and
farmers are eterna optimists relative to up-
coming precipitation events. They know, as
we al do, that precipitation is “on its way.”
But their optimism is bolstered by the
flawved fundamental belief that said
precipitation event is going to occur in the
very near future and it will significantly
reduce, if not entirely eliminate, all drought
related problems.

This problem is further compounded by our
inability to accurately forecast “significant”

precipitation events beyond a few hours or
days. Still, there are certain drought driven
realities that we tend to disregard or at least
not fully appreciate. For example, it is well
known that drought is an inherent trait of
arid and semi-arid rangeland ecosystems for
if that were not so, most would be forests.

We also know that even in the best of times,
we are within 2 -3 weeks of being in a
drought situation. We aso know the odds
of getting “significant” precipitation and the
effects of said events on forage growth and
productivity vary broadly over time.

Still, arid and semi-arid rangeland
agriculturalists (i.e., graziers) often fail to
fully appreciate these redlities, and the
guestion becomes - why? Again, | would
argue it is largely because they are
necessarily  eternal  optimists  when
considering up-coming precipitation events
for if this were not so, how could an arid or
semi-arid grazier enjoy life? But perhaps it
is aso because rangeland agriculture
researchers and extension specialists have
also focused on the development of reactive
rather than proactive drought management
strategies. The objective of this paper isto
outline a rather simple, yet | believe
effective means for dealing with drought in
a proactive manner. | will do this by posing
and then answering a series of questions.

Questions & Answers

1. What is the relationship between monthly
precipitation values (i.e., if precipitation is
below average one month, what is the
probability that it will be below average the
next month?)?

The underlying rationale for posing this
guestion was based on the assumption that
there is a positive relationship between
weather conditions on consecutive days. So,
if true on adaily basis, could it aso be true
on a weekly or monthly basis. Using 106
years of monthly precipitation data from
Miles City, we found four significant
(P<0.05), positive, between  months
correlations (i.e., Jan. vs. Feb., Sept., and
Dec.,, and Feb. vs. Nov.). However,
although these correlations may make some
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meteorological sense, their value was
minuscule with the maximum R® value
being 0.08 for the Feb. vs. Nov. relationship.

We aso examined bi- and tri-monthly (i.e.,
seasona) relationships.  Again, we found
several significant, positive relationships but
none that explaned more than 8% of
between month variation.

Conclusion: Don’'t expect to learn much
of anything about next month’(s)
precipitation based on current month's.

2. What is the relationship between monthly
and annual precipitation (i.e., if it is dry in
any given month, is it going to be a dry
year?)?

Again, using the 106 year data set, we found
eight months precipitation values were
significantly (P<0.01) correlated with total
annual precipitation. Months with greatest
R? values were June, May, September and
April with values of 0.30, 0.25, 0.16, and
0.15, respectively. These relationships were
not unexpected as April, May, June, and
September are the four months of greatest
precipitation a Miles City. Similarly, we
aso  evaluated bi-and tri-monthly
relationships and found strong relationships
between total May/June precipitation and
annual precipitation (R?> = 0.52) and total
April/May/June precipitation and annual
precipitation (R? = 0.62).

Conclusion: If spring precipitation is
below normal, expect tota annual
precipitation to be below normal and vice
versa,

3. What is the relationship between monthly
precipitation and annual forage production?

Rosie Kruse, a Montana State University

graduate student working with Dr. Mike
Tess and myself, addressed this issue by
simulating forage production at Fort Keogh
relative to monthly precipitation values and
maximum and minimum temperature. Study
results revealed highly significant (P<0.01)
correlations  between  annual  forage
production and April (R? = 0.37), May (R =
0.29), December (R° = 0.24), tota
April/May (R = 0.66), total May/June (R? =
0.26), total April/May/June (R? = 0.56), and
total  April/May/dunefduly (R? = 0.47)
precipitation as well as tota annual
precipitation (R® = 0.36).  Stepwise
regression procedures were then used to
develop a “best fit” growing year (i.e,
August through July) forage production
model. The model incorporated monthly
precipitation values for April, May, October,
and November and resulted in an R value of
0.83.

Conclusion: Spring precipitation,
particularly April and May, is the primary
factor affecting annual forage production at
the Fort Keogh Livestock and Range
Research Laboratory (LARRL).

4. What is the primary rangeland forage
growing season at LARRL?

To address this issue we examined the
temporal dynamics of perennial grass
production a8 LARRL across 10 years of
ambient climatic conditions and three years
of field rainout shelter imposed drought
conditions (i.e., two years of imposed spring
drought and one year of late spring to early
fal drought). But rather than simply address
the absolute dynamics of perennia grass
production, we addressed the relative
dynamics as expressed by the percertage of
annual production completed by May 1,
June 1, and July 1. Results showed that
most perennial grass production was
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completed by July 1 averaging 91% (S.D. =
10, range = 71 - 100%) for perennia cool-
Season grasses, 76% (S.D. = 20, range = 38 -
94%) for perennial warmseason Qrasses,
and 91% (S.D. = 12, range = 63 - 100%) for
total perennial grasses.

Conclusion: In 2 out of every 3 years, at
least 79% of annua perennial grass
production will be completed by July 1, and
in 19 out of 20 years at least 65% of annual
perennial  grass production will be
completed by July 1.

A Simple Decision Support System

Based on the above findings, | believe
Northern Great Plain’s graziers should be
able to implement effective drought
management strategies with considerable
confidence by early summer because: 1)
they know that total production is largely a
function of springtime precipitation; and 2)
most production is completed by July 1. So,
by incorporating knowledge of the amount
of springtime precipitation, relative to the
long-term average, and visual assessment of
July 1 perennial grass standing herbage, they
can begin to adjust forage demand (i.e.,
stocking rates) long before they deplete their
entire forage base.



Grazing Management During and After
Extended Drought in M ontana

Jeff Mosley

Professor of Range Science and Extension Range M anagement Specialist
Department of Animal and Range Sciences, Montana State University-Bozeman

Introduction
A person’s character sometimes is revealed
most clearly by how he or she responds to
adversity. Similarly, the long-term
economic and environmental success of
Montana ranches is often determined by
how ranchers respond to the challenges
created by drought. Most ranch businesses
can readily adjust to one or two dry years in
arow, and the effects of short-term drought
do not necessitate major changes to most
ranch grazing plans. However, three or
more successive dry years challenge even
the best graziers, stressing their livestock,
their finances, and their grazing lands.
Years can pass without much
apparent change to seeded pastures and
rangelands, but extended drought can cause
dramatic shifts in vegetation. The land then
remains relatively unchanged until the next
environmental trigger occurs. Three or
more successive years of drought represent
an environmental trigger for Montana's
pastureland and rangeland, and failure to
care for the land during and after extended
drought can cause serious consequences for
decades to come.

Assess Drought Impact

How much of an adjustment is needed to a
ranch grazing plan during and after extended
drought? The answer depends, of course,
upon how hard the ranch has been hit by
drought. Drought does not impact everyone
to the same extent, and even pastures or
portions of pastures within one ranch are not
affected equally. Consider these questions
to assess drought’ s impact:

Were weeds a problem before the drought?
If weeds were a problem before the drought,
they will probably be even worse after
drought. Drought stresses al plants, but
weeds are usually stressed less than
desirable forage plants because most weeds
grow earlier in the growing season before
soil moisture is fully depleted. Also, weeds
are usualy grazed less than other plants.
When rainfall does occur, weeds are in
better shape to respond and they get a jump-
start on the desirable plants. Producers need
to be especialy vigilant about new weed
infestations if they brought in hay from new
sources during the past year. Inspect areas
where the hay was fed and plan to control
new infestations as soon as possible—before
weeds get well established and before weed
control becomes more costly.

Wer e poisonous plants common before
the drought?

Poisonous plant problems often worsen after
or during an extended drought, especially
early in the growing season. Many
poisonous plants are “weeds’ that survive
drought better than desirable forage plants,
and many poisonous plants greentup early in
the season (e.g., low larkspur, death camas,
and locoweed). Poisonous plant infestations
tend to thicken after serious drought, but
toxicity problems can be more common after
drought even when poisonous plants don’t
increase in density.  One reason for
increased toxicity problems is that, after
successive dry years there is less (if any)
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residua carry-over forage from the year
before to buffer the toxins. Thus, dietary
concentrations can reach toxic levels even
when livestock don't increase ther
consumption of poisonous plants. A related
concern for spring is grass tetany. Without
the previous year’s residual carry-over grass
to buffer the new green forage in the gut,
grass tetany becomes more likely and
strategic supplementation is warranted.

When was the area grazed last year?

One silver lining about drought years is that
much more of the grazing season usually
occurs after seed ripe and when plants are
dormant. Plants are more tolerant of grazing
during these later stages of plant
development, so some plants may have
endured less stress from grazing than in
normal years. The plants stressed most by
drought during the previous year were those
grazed in early summer because they were
unable to regrow before soil moisture was
depleted.

How heavily wasthe area grazed in
previous years?

Light or moderate grazing (< 60%
utilization) doesn't harm most plants, nor
does heavy or severe use in one year if the
plants are given an opportunity to recover.
Plants are stressed when heavy or severe use
occurs for 2 or more years in arow. When
drought breaks, plants grazed lightly to
moderately in the past will recover from
drought faster than plants that have been
heavily grazed for many years.

Do plants appear stressed in spring?

Stressed plants begin growth later and grow
dower in spring, and most plants will be
stressed after three or four drought years.
Consequently, turnout in spring will likely
need to be later during and after extended

drought. The rooting depth of forage plants
and the length of drought in an area can help
indicate how long plant growth will be
delayed in spring. After one or two dry
years, growth usually begins earlier in deep-
rooted versus shallow-rooted plants because
deep-rooted plants had access to more soil
water and were less stressed. After an
extended drought, however, deep-rooted
plants may rebound slower because they
remained green longer into the growing
season and probably received extra grazing
pressure during extended drought.

Potential Grazing Strategies During and
After Extended Drought

Early planning enables ranchers to carefully
consder potentia aternatives for their
summer grazing plans during and after
extended drought. Waiting to plan until
June or July leaves fewer options available.
Potential options include Reduce the Amount
of Forage Needed, Graze Somewhere Else,
and Adjust the Timing of Grazing.

Reduce the Amount of Forage
Needed

e Cull more heavily before the grazing
season begins and before the market
becomes glutted. Reduce the number of
replacements if possible. Mature cows will
survive and reproduce better than young
cows or heifers that are still growing.

e Wean calves early. Dry cows consume
about 35% less forage than lactating cows
and 400-1b calves consume about one-third
as much as mature cows.

Graze Somewhere Else
e Leaseadditiona pasture.

e Use tame pastures, especially subirrigated
or irrigated ones, more heavily than usual.
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The improved forage species can tolerate
heavy grazing more so than native
rangeland, so alocate more of the load to
those pastures that can tolerate it best.

e Try to graze aress that didn’t get much or
any grazing use during last vyear’s
drought.For example, consider areas near
reservoirs and springs that went dry during
last summer’s drought. These areas may
have been grazed less than in a normal year
when water is avalable Herding,
supplemental feeding, hauling or piping
water, temporary fencing, or shutting off
water in over-used areas can al be used to
control where livestock graze. Be sure to
carefully evaluate the costs and benefits of
these practices versus the costs and benefits
of reducing livestock numbers.

Adjust the Timing of Grazing

e Delay turnout in spring so that forage
plants can recover vigor. Delayed turnout
will aso lessen problems with poisonous
plants and grass tetany.

e In rotationa grazing systems, rotate more
frequently.

e Consider using any rested pastures and
thereby spreading the grazing use this year
across al of the pastures.

e For early season grazing this year, try to
graze any areas that were ungrazed last year
or those areas that were grazed after plant
dormancy during last summer’s drought.

® [or late season grazing this year, try to
use those areas that were grazed heavily last
year before plant dormancy.

How Much Forage Will Be Available
During Summer?

Decisions about summer grazing plans
during and after extended drought would be
much easier if somehow ranchers knew how
much forage would be available during
summer. One simple, but reliable way to
estimate summer grass production in
Montana is to evaluate the total
April+May+June precipitation. Compare
this year's amount to the area’s long-term
median  totd for  April+May+June
precipitation. Be sure to use the median
because it is a much better reflection of
“normal” than the mean (i.e., average). The
actual percentage of the long-term median
total for April+May+June precipitation that
an area receives correlates very well to the
amount of forage that will be available in
summer. For example, if this year the
April+May+June total precipitation for an
area equals 75% of the area’s longterm
median  total for  April+May+June
precipitation, then forage production in
summer will likely be 75% of normal.
However, after extended drought, total
summer forage production may be dightly
less than the calculated percentage because
of the stress that forage plants endured
during the previous years of dry weather.
This approach can aso be used to help
manage risk. For example, if an area
normaly receilves four inches of
precipitation in April+May+June, and no
moisture is received in April, examine the
long-term weather records to find how often
the area received four inches in May+June
alone. Hasthis ever happened before? What
is the likelihood that it will happen this
year? Next, suppose the area received two
inches of precipitation in May. Now
examine the long-term weather records
again to gauge the likelihood that two more
inches will be received in June alone, so that
by the end of April+May+June the area will
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have received its normal total of four inches.
Although this method does not provide a
large amount of lead time, this method can
help ranchers estimate the amount of forage
that will be available in summer, and
thereby help them to adjust their grazing and
marketing plans during and after extended
drought.



Hay, get me out of thisdrought!

Dennis Cash*, MSU Animal & Range Sciences Extension Specialist

Spring 2002 has sprung, and recent precipitation
has made us all optimistic about the upcoming
growing season. Unfortunately, much of
Montana remains under drought alert, with low
water levels in reservoirs, streams and our
topsoil. Many areas have experienced three
consecutive dry springs, and this has taken atoll
on range condition, as well as pasture and hay
production.

April and May precipitation is critical for grass
production. In the sidebar (to the right) are
some grazing strategies during and after
drought. In short, some over-grazed stands may
not fully recover this year, even with abundant
moisture. So, you should have some early
assessment of forage availability for 2002. Be
proactive — you have a limited time to react and
prepare for some emergency forage.

| can't afford $90 hay. Should | be doing
mor e farming?

Yes. $90 hay is like $1.45 calves - maybe you
should be selling some! Hopefully, you have
done some thoughtful farming this spring. Since
1999, hay production declined in Montana by
20%. In many counties, hay yields were reduced
by up to 70% in 2001, so consequently, hay
prices were high through the winter. With
limited irrigation water in 2002, hay prices are
expected to remain strong through 2002 unless
conditions improve for an abundant dryland hay
crop. New seedings of irrigated alfalfa and grass
pastures will increase this spring, but these will
not be fully productive until 2003.

Should | plant some new dryland alfalfa?

No (unless April and May are wet). In much of
Montana, low soil moisture make this a poor to
plant a new stand of dryland afafa or grass.
During our winter meetings with ranchers, we
encouraged prodwcers to consider planting
ceread forages like hay barley to come out of a
forage deficit. These annua forages are less
risky in terms of establishment and production
costs, plus they may withstand dry conditions.

Should | grow some Hor sford barley?

No. For the past 10 years, the MAES research
stations have evaluated cereal crops for forage
production. They have paid particular attention
to awnless species such as oat or spelt, awnless
varieties of barley (Haybet, Westford or
Horsford), and short-awned varieties of wheat
or triticale. A high point of the recent drought in
central Montana is that hay barley actualy out-
produced good stands of well-managed alfalfa
or grass in 1999 and 2000 (see Table 1 below).
Besides having good yields, the forage quality
of hay barley provides for good backgrounding
or maintenance diets.

Grow Haybet or Westford. Horsford is about
100 years old. Across 18 recent forage yield
trials, Horsford yielded an average of 12 percent
(0.25 ton) less hay than Haybet barley. Hay
barley seed is in short supply, but if hay is
processed for feeding, the awns on feed barley
should not be a problem. Barley is typicaly
sown in March or April, but it can be planted for
hay until mid-May.
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Table 1. Forage yield and quality of second and third-year stands of well-managed alfalfa or perennial
grasses compared to annual cereal forages at the Central Ag Research Center in 1999-2001.

Alfalfa Grasses Spring Barley Winter Grain
TongdA 0.8 0.6 15 2.0
(% CP) (17%) (6%) (10%) (10%)
(% TDN) (58%) (51%) (53%) (52%)

What are my other options for emergency
grazing?

There are several options, and they should be
consdered for post-drought conditions, too.
Annual forages can overcome a forage deficit in
2002 and could aso be used to rest native
pastures in the fal or next spring. Many
producers planted winter wheat the last two falls
for pasture the following spring, and this seven
to 10 days of grazing has "saved" their native
pastures. Other producers plan to pasture or hay
spring wheat, barley, peas, lentils, annual
ryegrass, etc. Assuming adequate precipitation,
most of these crops will only produce a limited
amount (0.2 to 0.5 tons) of forage by early June,
but this could be a critical level of forage if
native pasture is short. Cautions on grazing lush
growth of any cereal crop would be grass tetany
or nitrate accumulation, and possible bloat on
the legumes.

Some other options for central and eastern
Montana are annual warm season forages such
as millet, sudangrass or sorghum-sudangrass.
These must be planted after the soil
temperatures are consistently above 60 degrees.
With timely moisture, these forages can produce
from three to seven tons. Monitor these crops
for nitrate levels. Sudangrass or sorghum can
have problems with prussic acid. A trend in the
West is to grow warm season annuals on
irrigated or dryland ground, then defer them for
fall pasture after a killing frost. Another option
on irrigated ground is to take one cut of hay,

then defer the aftermath for fall pasture. Swath
or windrow grazing of these crops limits waste
and increases efficiency. A major advantage of
annual forages for pasture is that high quality
forage can be fed with limited or no machinery
costs. If hay or haying costs remain high, more
ranchers will be looking at these annual crops.

Should | replace my dryland pasture next
fall?

Maybe, but wait and see what precipitation this
summer brings. Dormant frost seeding is an
effective time to plant native and introduced
grass seed. Your ranch plan may dictate that a
new pasture goes in this year, but there are some
other considerations. Dryland fields are
typicaly summer-falowed for a year or two
prior to planting grass. Depending on your crop
sequence in 2000 and 2001, deep soil moisture
could be so limited that no net gain in soil
moisture would occur in 2002. Further, the
moisture deficit has limited any weed control
benefits of summer fallow. Be flexible, and
consider using an annual forage on at least part
of your acreage.

* The opinions expressed here are the author's,
and he frequently disagrees with them. For
example this drought information most recently
appeared in "Is this a drought?' preceding the
1997 crop year, when precipitation was above-
normal in much of Montana
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Drinking Water Quality for Beef Cattle:
An Environment Friendly and Production M anagement
Enhancement Technique

Gene Surber?, Kent Williams?, and Mark Manoukian®

ABSTRACT: A smple yet potentialy
effective mechanism to modify animal behavior
and improve land use has been setup as an
applied research demonstration project. The
summer water source for livestock on much of
the western rangelands is supplied via earthen
ponds, dugouts, and/or reservoirs, referred to as
dam/pits. Observed drinking behavior of cattle
at these dam/pits may cause shoreline vegetation
degradation as the water level drops throughout
the season. The decline in shoreline vegetation
reduces the filtering effectiveness for these
water sources and the cover for wildlife.
Willms et a. showed yearling steer performance
increased 23% when supplied with an aternate
water source rather than watering in a dugout.
Our project objective was to answer these
questions: Will cattle prefer to drink water from
tanks or from dam/pits? Will the shoreline
vegetation be affected by a dam/pit having a
tank nearby (i.e, 50 to 150 feet away) or
compared to a dam/pit with no tank? Are there
any differences between tank and dam/pit water
quality? To answer these questions one solar
and two siphon systems were established. Data
and observations show nearly an 80%
preference for tank water over dam/pit water
when both sources are near.

KEYWORDS: Drinking water preference;
water quality; shoreline vegetation.

INTRODUCTION

Most ranchers want to maximize the
return of ther livestock enterprise while
sustaining the resources used. Maximizing
returns while ignoring the sustainability of the
resources will result in eventual economic and
environmental disaster. Ranchers who have
been economically sustainable over generations
must have learned how to work within
environmental constraints.  In genera, the
forage resources used by livestock operations
today are in better environmentally sound
condition than any other time this century.

Water distribution is better now than at
any other time this century. Ranchers continue
to improve the distribution of water by
providing additional water sources where it has
not been available before. Reservoirs, dugouts,
and pipelines have increased in numbers over
the last haf-century, thereby improving the
distribution of livestock and wildlife. This has
allowed ranchers to utilize forage resources that
were unused in the past because of their distance
from water.

However, limited data are available on
the quality of water supplied to livestock? Most
Montana water sources have not been quantified
as to quality (Surber, 1997). We do not
recommend water quality tests on private
dam/pits, unless there is a suspected problem.
Instead, cattle behavior and performance may
indicate problems with the water quality.

! Extension Natural Resource Specialist, Montana State University, PO Box 172820, Bozeman, MT 59717-2820.
2 Custer County Extension Agent, Courthouse, 1010 Main Street, Miles Clty, MT 59301-3419.
3 Phillips County Extension Agent, 10 1/2 South 4th East, P.O. Box 430, Malta, M T 59538-0430.
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For livestock to perform up to their
genetic potential, they must have adequate feed
and water. Quality of the feed and water affects
performance. Livestock will select the better
quality feed and water when given a choice.
Providing highest quality water possible to
livestock may have added benefits similar to
that of high quality forages. Many parameters
can be used in defining water quality. For
example, water temperatures between 40 and 65
degrees Fahrenheit are ided. Steers having
access to cool drinking water gained 0.3 to 0.4
pounds more per day than those drinking warm
water (Boyleset al., 1988).

Free access to water is a high priority for
dairy cattle. Cows, which drink adlibitum,
produce more milk and butterfat than cows
which drink only twice a day (Boyles et al.,
1988). Dry cows require about 8 to 10 gallons
of water daily. Daily water consumption by
cows in their last 3 months of pregnancy may
rise to 15 galons per day. Those in milk need
about five times as much water as the volume of
milk they produce. Calves start drinking water
a an early age and their performance can be
highly dependent on the availability of water.
Their consumption is dependent on access and
quality of the water.

CAN WATER SOURCE AFFECT
QUALITY?

A large number of cattle in the northern
Great Plains depend on earthen water basins,
such as, reservoirs, ponds or dugouts for their
drinking water.  Cattle dependent on these
sources for drinking water may influence water
quality ssmply by their method of access. Cows,
which drink from dam/pits, resuspend sediments
as they enter and move through the water to get
adrink. The second cow to drink, many times,
will wade farther, if possible, to get a cleaner
drink of water. Fecal organisms, such as fecal
coliform and streptococcus, are bound to
sediments at the bottom of water sources until
disturbed (Sherer et al., 1988). Livestock or

wildlife walking into or through the water
source are a typical disturbance. However,
livestock drinking from a tank do not resuspend
bottom sediments, and rarely deposit urine and
manure in the tank, as do those drinking from a
dam/pit.

A question to be answered is whether
cattle will drink out of a tank if other water
sources are available? Oregon research (Miner
et al., 1992) demonstrated under winter feeding
conditions that cattle preferred to drink out of a
tank rather than a stream. Cattle were split in
two equal pasture groups and fed during a
winter feeding period. Both groups had full
access to the stream. One group was aso
provided an alternate water source out of atank.
Access to the stream was not fenced off. Time
in the stream was reduced by 90 percent over
cattle that only had the stream as a water source.
In addition, personal observations on several
demonstration sites (Gallatin County Extension
Service, 1994) demonstrated cattle
preferentially drink from atank versus stream or
dam/pit sources.

Cattle performance may be enhanced by
providing a higher quality of drinking water.
Research in Alberta, Canada (Willms et a.,
1995) showed a 23% increase in weight gains
over 71 days for yearling steers drinking well
water versus those drinking from a dam/pit.
Studies in 1993 showed a 20% difference in
animal weights, when exposed to different water
sources for a 30-day period. Some of the
sources of water were pumped out of dugouts to
tanks compared to cattle drinking directly out of
a dugout. A 1994 study confirmed the impact
on cows, with alesser impact on calves (Kenzie,
1995).

APPLICATION

Cattle choose not to wade in mud or risk
dipping on ice to get a drink of water.
Supplying water to cattle by adding a tank and
some pipe and maybe even a pump (solar, wind
or other power source) just because the cows
like it is not enough when cattle prices are
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having trouble keeping up with operational
expenses. Is there an economic benefit to
pursuing an additional expense? Does this have
any application to summer grazing?

DEMONTRATION PROJECT

A demonstration project was planned to
observe several aspects of a water source away
from a dam/pit with the following objectives:
(1) Determine if cattle show a preference for
tank water versus direct drinking from a
dam/pit. (2) Determine if availability of a tank
would have any effect on shoreline vegetation
versus a dam/pit without a tank nearby. (3)
Determine if there are water quality differences
between the tank, the dam/pit from which the
tank was filled, or a dam/pit with no tank. The
project also had severa secondary objectives:
Make observations of gross performance of
livestock. Make observations using tanks as a
distribution  management  tool. Make
observations on the behavior of cattle in relation
to learning what and where the tank is.

During the summer of 1996, caitle at
three sites were given a choice of drinking from
dam/pits or tanks located 50 to 150 feet from the
dam/pits. Water in the tank was supplied via
gravity flow or a solar pumping system from the
same dam/pit. No fencing was used to limit
access to any of the dam/pit water sources. The
cattle had a choice of drinking from the dam/pit
or the tank. Two-hundred-thrity-two cattle
drinking observations were recorded during
daylight hours on 24 different days from July
through mid September. These observations
were made in a three-pasture rotation where the
solar pumping system was available at one
dam/pit in each rotation.

Preliminary findings indicate cattle
prefer tanks to muddy banks. Seventy-six
percent of the cattle (cows and calves), which
approached the watering source with a tank
available, watered at the tank. Cattle did exhibit
a learning curve as the cattle in the last of the
grazing season looked for the tank as a source of
water. Calves demonstrated the most interest in

the tank and were the most consistent users of
the tank water. More residue was left on the
shorelines of the dam/pit with nearby tank.
Definite water quality differences did exist.
Total Suspended Solids, TSS, were much lower
(2mg/L) in the tank as compared to the dam/pit
(50mg/L) sources. Other water quality
parameters measured, electrical conductivity,
pH, tota dissolved solids, nitrate-nitrogen,
calcium, potassium, magnesium, and sodium,
displayed little difference.

CONCLUSION

If a significant weight gain or cow/calf
efficiency can be shown, it would be profitable
for producers to ingal tanks for an out of
dam/pit drinking water source. For example, a
5% increase in caf weights, 100 calves would
pay for one gravity system, approximately $13-
1400.00, in one year even at $0.60 calf prices or
asolar system at $0.80 calf prices.

500 Ib. calf * .05 =25 Ibs.
25 Ibs. * $0.60/Ib = $15.00
$15.00 * 100 calves = $1500.00

Herd hedth may aso benefit from
providing access to water other than in the
dam/pits  thereby minimizing disease
transmission. Monetary calculations of benefits
are more difficult, but may be part of the
increase because improved health does enhance
cow performance. Cattle drinking out of a tank
do consume lower levels of TSS. This, in part,
may be the reason cattle appear to prefer the
tank to the dam/pit.

There is a need to collect more
information on performance of cattle and calves
to determine the economic benefit. The increase
in plant residue around the dam/pit would serve
as a better filtering system of the runoff water
entering the dam/pit. In addition, increased
aguatic plants in and around shorelines would
use more of the nutrients, thereby improving
water quality.
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These demonstrations indicate that a
rancher who is reconstructing dams or building
new water sources should consider installing a
siphon tube or pump system to a tank away
from the edge of the dam/pit as an aternate
livestock water source. It is the opinion of the
authors ranchers could avoid fencing water
sources to enhance water quality if a tank water
source was available. Water quality, wildlife
habitat and livestock performance could be
enhanced if limited economic resources are used
to provide tank water systems without the
expense of additional fence.
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Toxic Algae: Potential in Drought Limited Water Supplies
Gene Surber
Extension Natural Resources Specialist
Montana State University

Introduction
The dry conditions throughout much of
Montana may be ideal for agae growth to
appear on the limited stock water supplies.
Algae growth usually occurs in late summer
during the hottest times of year. Of greatest
concern is that which is toxic to livestock.

There are many groups of algae in Montana, but
only three members have species that produce
lethal poisons to livestock. Only three poisonous
microscopic species of the blue-green agae
group are found throughout Montana (only one
documented in Montana) and our neighboring
states and provinces.

The most common visible signs will be water
that is dark-green to blue-green and may even
be greenish-brown to red, hence the name Blue-
Green Algee. In order for these algae to bloom
the right conditions of temperature, nutrients
and light must be present. Lower water levelsin
ponds and reservoirs allow light to penetrate
closer to the bottom of the water thereby
providing the sunlight for photosynthesis
necessary for growth. During dry conditions
when the water levels are low there is bare soil
around and above the water, which provides a
solar collection aea that increases soil
temperature, which in turn increases the
temperature of the water in the pond or
reservoir. Water temperatures of 72-80 degrees
F for severd days are adequate to stimulate
growth. The low level of water increases the
concentration of nutrients in these water
sources, which also combines to provide the
nutrients necessary for the algae to grow.

Toxic Blue-Green Algae blooms are toxic to all
warm-blooded animals, including humans. Fish
kills associated with Blue-Green Algae blooms
are most likely from the depletion of oxygen in
the water and not as a result of the toxin

produced. The Montana Department of
Environmental Quality indicated that fish taken
from waters infested with toxic algae are not
likely to cause secondary poisons if eaten in
moderation, they may taste “weedy.”

There is no known antidote to be affective at
counteracting the effects of the toxin once it has
been ingested. There are two types of toxins
produced. A peptide type, which causes liver
damage, but is rarely fatal. Symptoms are
diarrhea, nausea, cramps or genera lethargic
and unthrifty animals. The other type is an
alkaloid, which causes death in arelatively short
time. Early symptoms from the alkaloid include
staggering, muscle spasms, labored breathing
and/or convulsons. Death is caused from
respiratory faillure and a very rigid neck
observed at death.

Not al agae blooms are toxic. To determine if
an algae bloom is of the toxic nature, look at
severa items. Mats of agae floating on or
below the surface of the water, having a stringy
texture that can be picked up are probably a
harmless green algae. All toxic or potentialy
toxic blue-green algae present themselves as
surface scums. These agae scums are not
stringy or easily picked up. They are dippery,
clotted masses of cells that readily fall apart
when attempting to pick them up. Look for
scum mats on the down wind side of the pond or
reservoir. Observe dl animals, including
gophers, waterfowl, and others that rely on the
water for survival. If thereis atoxic bloom any
animals making use of the water where the
scum is present will show the effects.

Suggested management alter natives:
The best way to prevent algae poisoning is to be
aware of the conditions that can produce the
poisonous bloom and to prevent animals from
drinking the surface scum when present.
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Producers should check al livestock watering
areas in hot, dry weather for light to heavy green
coloration of the water. If a surface scum is
present, manage it as if it were atoxic bloom.

Keep livestock, wildlife and pets away from the
bloom scum: use an alternate water source. |f
no other source of water is available, the next
best thing is to alow animals to drink only on
the upwind side of the reservoir or pond where
wind and water currents float the scums away
from the shoreline. It is aso possble to
construct a floating barrier that sinks into at
least the top 4 inches of water, which will keep
the surface scum away from the area where
animals drink. This type of barrier can be built
of logs, Styrofoam, or other floating materials. It
must isolate the drinking area completely and
not alow the surface scum to leak into the area.
The barriers should be large enough and over
deep enough water so animals will not be able
to drink beyond it. Once scum has formed it is
not practical to build an effective barrier to clear
the scum away. If conditions are likely to favor
abloom, it is best to build the barrier before the
scum develops.

Another option is to pump water via a waterline
from a subsurface location in a deeper part of
the reservoir to a water tank. Transferring the
water to the tank can be done by one of several
methods, gravity, solar, wind, e€lectric or
motorized pumps.

Chemical control with herbicides is an option
and can be directly applied to lakes and ponds to
control most algae growths of the colonial,
filamentous, and single cell types. However,
some are highly toxic to aquatic animals and
should be avoided or used with extreme caution
and use may require a specid license. There are
two basic herbicides used in ponds and lakes to
control algaes, copper sulfate products, and
diquat.

Chelated copper complexes and copper sulfate
(Bluestone) are the most effective at controlling
algae. However, copper is a toxic meta that is
long-lived (persistent) in the environment.
Copper sulfate can be toxic to fish and aquatic
animals at concentrations near levels used to
control algae, especially in soft water. Copper
toxicity increases as water hardness decreases.
Copper sulfate is not as safe to use as chelated
copper compounds and it should not be used in
soft waters (alkalinity values less than 50 mg/L,
but most of Montana surface waters are higher).
No water-use restrictions are associated with
copper compounds.
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Feeding and Marketing Cull Cows"

R. N. Funston?, J. A. Patersor?, K. E Williams?, and A. J. Roberts®

2Montana State University, Bozeman, MT 59717, 2USDA-ARS, Fort Keogh Livestock
and Range Research Laboratory, Miles City, MT 59301

I ntroduction

Sale of cull beef cows accounts for 15-
25 % of yearly gross revenues of cow-calf
operations in the United States (Apple, 1999). It
was reported in the most recent (1999) National
Market Cow and Bull Quality Audit (Roeber et
a., 2001) that the sale of market cows and bulls
represented approximately 16 % of total returns
to the average beef cow/calf operation and about
4 % of tota returns for the average dairy
operation.
Cattle Fax reported a $36.19/cow profit in 1999.
Without proceeds from the sale of market cows,
the average commercia cow-calf producer
would have lost $22.35 per cow in 1999.

Total quality losses determined by the
1999 audit were $68.82/head compared to
$69.90/head in 1994. The top-three losses were:
excess externa fat, inadequate muscling, and
trim loss from arthritic joints. The audit
concluded that producers could have helped the
industry recapture much of this loss through
improved management, monitoring, and
marketing. Many beef and dairy producers view
market cows as culls rather than an important
source of beef for the food industry. Beef from
market cows is widely used in the retail and
food service sector in a variety of product
forms, not all of which is ground. Producers
should identify opportunities to add value to
market cows, it may be possible to feed cows
for a period of time before marketing to increase
weight,

1 This research was conducted under cooperative
agreement between USDA-ARS and the MT Agric. Exp.
Sta. USDA-ARS is an egual opportunity/affirmative
action employer and all agency services are available
without discrimination.

improve body condition, and increase carcass
quality and yield. Smith et al. (1994) reported
that producers lose an average of $69.90 of
potential revenues per nonfed animal
saughtered in the United States, but $20 per
animal could be recovered by feeding cull cows
an energy dense diet before slaughter.

Feeding cull cows an energy dense diet
has been shown to increase carcass fat content,
increase lean meat yield, increase marbling,
produce whiter externa fat, and improve cooked
meat palatability (Boleman, et a., 1996;
Schnell, et a., 1997; Apple, 1999). Limited
research has indicated that gain, feed efficiency,
carcass traits, and overall eating quality can be
improved by implanting cull cows with steroid
implants (Cranwell et a., 1996 a, b).

Many of the previous studies cited fed
cows for 56 d or less. Pritchard and Berg
(1993) indicated that for most cows to improve
one USDA daughter grade they would need to
be fed from 60-100 d. Therefore, objectives of
this study were to determine effects of implant,
initial body weight and body condition score on
feedlot performance and fina live animal and
carcass characteristics of cull cows fed a high
concentrate diet for approximately 90 d.

Materialsand M ethods

Cows from three different sources were
fed at two locations; Miles City and Billings,
MT. Cattle were fed approximately 90 d from
mid July through mid October in Miles City and
early August through early November in
Billings. Forty-nine cull cows (BCS = 6; BW =
1153 Ibs) from Fort Keogh Livestock and Range
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Research Laboratory and 37 purchased cows
(BCS = 4.7, BW = 1166 Ibs) were fed a a
commercial feedlot near Miles City. Cows (n=
50) fed at Billings were from one ranch and had
an initial weight of 1218 Ibs and BCS = 5.3. At
the beginning of the study, cows were weighed
(initial body weight), visually appraised for
body condition score and treated with lvomec®
(Ivermectin; Merck and Co., Whitehouse
Station, NJ) pour-on for external and internal
parasites. One-half of cows at each location
were allotted to implant treatment (Synovex-
Plus®, Fort Dodge Animal Health, Overland
Park, KS) by initial weight and body condition
score. Cows were initially fed a warm-up diet
(50-60 % concentrate, DM basis) for 14 d, and
then fed a finishing (80-85 % concentrate, DM
basis) feedlot ration consisting of corn silage,
chopped hay, whole corn, cracked wheat, and
supplement for the remainder of the study.

Results and Discussion

Effects of initial weight, body condition score
and implant on final weight, average daily gain,
hot carcass weight, back fat, ribeye area,
marbling score, and yield grade are shown in
Table 1. For every pound difference in initial
weight, final weight increased by 1.05 lbs; hot
carcass weight, back fat, ribeye area, marbling
score and yield grade were aso positively
affected by initial weight. A change of one
initial body condition score resulted in 60
pounds heavier fina weight, forty eight more
pounds of hot carcass weight, .07 in backfat, .85
in ribeye area, and 16 units of marbling score
but had no effect on average daily gain. Implant
influenced both  feedlot and  carcass
characteristics.  Implanted cattle had 65 Ib
heaver final weight, .48 |b greater ADG, 56 Ib
heavier carcass weight, 1.4 in larger ribeye, and
25 units less marbling.

During the feeding period, two purchased cows
died and two had to be sold before the end of
the feeding period due to structural problems.
One Fort Keogh cow died and one died and two
were sold before the end of the feeding period at
the Billings location. In genera, this time

period (summer to fall) is not an optimum time
to feed cull cows as market price is usualy
going down as price tends to decrease later in
the year when the mgjority of cull cows are
marketed (see Figure 1; adapted from H.
Hughes, 2001).

Demonstration Project: A cull cow feeding
project was conducted with local ranchers to
determine the feasibility of feeding cull cows
from a traditiondly low cow market
(November) through a period of generaly
increasing prices (March; Figure 1).

A total of 80 cull cows from 4 ranches
were received at a commercial feedlot near
Miles City in mid November. All cows were
weighed and processed at the beginning of the
study in which they al received Ivomec®
(Ivermectin; Merck and Co., Whitehouse
Station, NJ) pour-on for externa and internd
parasites and implanted with Synovex-Plus®
(Fort Dodge Animal Hedth, Overland Park,
KS). Cows were initidly started on a warm-up
diet (50-60 % concentrate, DM basis) for 14 d,
then fed a finishing (80-85 % concentrate, DM
basis) feedlot ration for the remainder of the
period. The finishing ration consisted of corn
silage, chopped hay, whole corn, cracked wheat,
and supplement.

The initial weight of the cull cows was
1038 Ib and had an average BCS of 4.37. Cows
ranged in age from 2 — 10 years old (not all ages
were known). A cattle buyer valued al animals
on an individual basis at the beginning of the
feeding period, average in-value was $.38/Ib on
a live weight basis. Cattle were fed an average
of 110 d and marketed in three different groups.
The cows had a fina weight of 1558 Ib and
averaged 4.47 |b/d average daily gain. Older
cows in the study were sent in two groups to a
cow processing plant in Minnesota. Y ounger
cows (2-3 years old) were sold on a fed cattle
grid (Figure 2) to a cattle processing plant in
Colorado.

One cow died during the feeding period
and 3 were sold at alocal auction market before
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the end of the feeding period because of
structural problems. The first two groups of
cows sold received $ 75 and $ 77/cwt on a
carcass weight basis, respectively. The 2 and 3-
year old cows (24 head) were sent with another
group (18 head; 2 and 3- years old) of cowson a
similar project near Billings. Complete carcass
data was collected on these cattle These
younger cows averaged $ 86.70/cwt (range =
$52/cwt for Utility to $115/cwt for Choice) on a
carcass weight basis. These cattle had an
average carcass weight of 877 Ib, .56 in backfat,
13.08 in ribeye area, 3.46 calculated USDA
yidd grade, and Small®® marbling score.
Overdl the cattle in this project returned
approximately $30/head over what they would
have been worth if they were sold at the
beginning of the feeding period.

USDA quality grade distribution by cow
age is shown in Figure 3. According to the
USDA quality grading system (Figure 4) cattle
of B maturity (30-42 months of age) should not
be graded any lower than Stardard,
unfortunately this was not the case. Based on
actual age, al younger cows (2-3 years old)
should have been A or B maturity; however,
several were called C (42-72 months of age) and
D (72-96 months of age) maturity and
discounted severely (Figure 2). It is interesting
to note that the opposite was also true as some
3-year old cows graded Select or low Choice,
indicating they were classified as A maturity,
however, this was not nearly to the extent that
cattle were discounted for Utility and
Commercial. Apparently our grading system
does a poor job of classifying cattle based on
chronological age using skeletal maturity. The
quality grading system is based on skeleta
maturity and marbling in an attempt to classify
animals of similar eating quality. Lawrence et
a. (2001) recently reported no difference in
Warner-Bratzler shear force or sensory panel
tenderness evaluation in cattle varying in age
(based on dental classification) from less than
24 (A maturity) to greater than 45 months (C or
greater maturity).

Implications

The sale of cull cows is a significant
source of income for ranchers.  Properly
managing and marketing cull cows may mean
the difference between a profit and a loss for a
year. Feeding cull cows for a period of time
before selling may improve quality of animals
and overall profitability. Often the cost of gain
for cows will be higher than the sale price of
cows at harvest; however, cow feeding may
increase returns if price increases during the
feeding period. Thus, it isimportant to consider
seasonality of cull cow prices and price
differences between cull cow slaughter grades
when considering feeding cull cows. Neither
initial  weight or body condition affected
performance of cull cows in the feedlot in this
research project. Implanting, however, had a
dramatic  effect on improving feedlot
performance and increasing hot carcass weight
and ribeye area.
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Table 1. Final feedlot and carcass characteristics for cull cows and effects (P < .05) of
initial weight, body condition score and implant on these characteristics.

Effect of

Average Initial Weight Body Condition | Implant
Fina Weight () 1531 1.05 60 65
ADG (Ib) 3.78 NS NS 48
HCWT (Ib) 876 64 48 56
Back Fat (in) 51 .0003 07 NS
Ribeye Area (in) 13.70 .004 .85 1.40
Marbling Score® 449 .09 16 -25
Yield Grade 3.20 .002 NS NS
Scale of 100 to 999: 300 = Slight™ degree of marbling; 400 = Small”” degree of
marbling.
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Figure 1. Seasonal price patterns for utility cows, Northern Plains.
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Figure 2. Pricing grid that 2 and 3- year old cows were sold on.

Yield Grade Quality Grade
Grid Pricing Prices Prices
Grade Price/cwt Grade Code  Prem/Dis

) 1 4.00 Prime 1 6.92
Carcass Start Price $ 113.07 2 1.50 Choice 2 0.92
Out Cattle Allowance $ - 3 0.00 Select 3 -2.17
Freight Allowance $ - 4 -20.00 Standard 4 -12.17
Choice/Select Spread $ 3.09 5 -25.00 Commercial 5 -43.07
Select/No Roll Spread $ 10.00 Grade Base  70.34% Utility 6 -61.07
Prime/Choice Spread $ 6.00 Canner 7 -61.07
Certified Angus Prem. $ 1.00 Dark Cutter 8 -23.09
Out Cattle Discount $ 20.00 Stag 9 -43.07
Commercial Price $ 70.00 Bull 10 -43.07
Utility Price $ 52.00 B-Maturity Stand 11 -12.17
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Figure 3. Distribution of USDA quality g-ade by cow age.

UT = Utility; COM = Commercial; STD = Standard; SE = Select; CH = Choice
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Figure 4. USDA quality grading system.
Relationship hetween marhling, maturing and carcass quality grade
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CowsWhich Are Adapted To My Environment And Still Produce Calves Desired
By The Customer

John Paterson
Extension Beef Specialist
Montana State University, Bozeman

I ntroduction:

Several beef cattle industry leaders were

asked to respond to this question “How do we
produce calves the customer wants as well as
maintain cows which are matched to my ranch
environment?’ This article summarizes their
responses as well asareview of articles they
have recently written.

Current Challenges:

Dr. R.J. Lipsey, CEO of American
Simmental Association suggested that ranchers
desire a cow herd with 1) low costs (or at least
controlled costs), 2) reasonable performance
(minimal dystocia but explosive growth of
calves), 3) cull cows with value, and 4) market
demand for the calves (top of market and/or
everybody wants your calves).

In 1985 the average rancher spent $267 a
year to maintain each cow in his herd. By 1995
cash costs increased to $322 per cow and could
reach $357 by 2002. This expense places
today’ s cash costs fully $90/cow higher than 15
years ago (up 34%; Brink, 2001). In 1985 the
breakeven cost for a 450 Ib weaned calf was
estimated to be $.67/Ib compared with $.90/1b
for that same 450 Ib weaned calf in 2001.
Duane Griffith from Montana State University
has tracked 60 Montana ranches for the past
decade to determine costs of production and
profitability. Table 1, shows the differences
between the top and bottom 25% of producersin
this database.

Table 1. Comparison of Total Costs Per Cow Per Y ear, Breakeven Calf Costs and Net Income for MT

Ranches?

Measure

Top 25% of Ranches

Bottom 25% of Ranches

Total cost/cow/year
Breakeven cost/cwt
Net income/cow

$550
$112.82
-$223

®Data provided by D. Griffith, MSU Department of Ag Economics and Economics

These datareveal that the top 25% of
ranches in this survey could produce a calf for
approximately $.50/1b while the bottom 25% of
the ranches required $1.13/Ib to produce a calf.
Expressed another way, the top 25% of ranches
were making a profit with their calves
($135/cow) compared with a significant loss for
the bottom 25% of ranches (-$223/cow).

How is the money spent in maintaining a
cow? The following table presents a
generalized accounting for yearly cash
eXpenses.
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Table 2. Generalized Cash Expenses for Maintaining a Beef Cow

Expense Cost/year
Forage $125
Additiona feed $86
Veterinary/medical $17
Labor $29
I nterest $21
Other Costs $77
Total cow costs $356

The largest expenses were for feed (60 % of
total). Brink (2000) believes that operating a
profitable cowherd breaks down into following
three basic rules:

Rule 1. Hold your annual cow-carrying costs

to $300 per cow (cash expenses) or less,

Rule 2. Keep your caf-crop weaned calf-

crop percentage at 88% of exposed cows or
higher,

Rule 3. Wean calves that are average or

above for weaning weight (at least 475 1bs.).

Biological Factors Influencing Profitability.

The profitability of a cowherd is directly related
to the reproductive rate of the herd (Hutcheson,
2000). Although feed costs play the major part
of overall cow costs, keeping a beef cow in
adeguate body condition at calving has been
shown to have a large impact on reproductive
efficiency. If we assume that a beef cow needs
to be in moderate body condition at calving
(score of 5), then we can predict how much feed
will be necessary if we aso understand the
relationship between cow weight and frame size
(Table 3).

Table 3. Relationship Between Cow Frame Size and
Weight at a Body Condition Score of 5

Frame Size

Cow Weight at a Body

Condition Score of 5

3

© 00 N oo o b~

1025
1100
1175
1250
1325
1400
1475

Hutcheson, 2000
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A cow with a frame score of 5 will will have a high probability of rebreeding within

weigh approximately 1175 |bs at a body 90 days. Cowsin adequate body shape at
condition score of 5 while aframe score 8 cow calving will have the best chance of rebreeding
will weigh 1400 Ibs in the same body condition. and producing a calf each year (Table 4).

The main reason for getting a cow into a
body condition score of 5 at calving is so she

Table 4. Effect of Condition Score at Calving on Rebreeding Interval
Condition Score at Rebreeding Interval,

Calving days
3 80-95
4 60-80
5 50-70

How does frame score influence the amount of hay required to raise a cow from a body condition score
of 4.5 to 5.5 during the last three months prior to calving?

Table 5. Effect of Frame Score and Body Weight on the Amount of Medium Quality Grass-Legume
HayRequired During the Last Trimester of Pregnancy

Cow Frame Score Weight Hay required/day Hay required/ 3 months
6 1250 321bs 2880 |bs
8 1400 34 1bs 3060 Ibs
Difference 6% more 180 more Ibs
A cow with aframe score of 8 with a body How does your cowherd production compare
condition score of 4.5 will require at least 6% to what the industry isrequesting?

more hay than a cow with a frame score of 6
and a similar body condition score.
Green and Dolezal (2000) summarized
the desired reproductive, growth and carcass
traits, which were proposed by the late Robert

Taylor from Colorado State University (Table
6).
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Table 6. Production and Marketing Specifications for Beef Cattle

Trait Optimum Ranges
Reproductive
Age at puberty 12-16 months

Age at first calving
Birth weights
Calves from cows
Calves from heifers
Growth
Mature cow weight
Feedlot gain of calves
Feedlot feed efficiency
Carcass
Carcass weight
Quality grade
Yield grade
Tenderness score, |bs

23-25 months

75-95Ibs
60-80 Ibs

900-1300 Ibs
2.5-3.5 Ibs/day
5-7 Ibs of feed/lb of gain

600-800 Ibs
Select+ to Choicet
15-35

Below 8 Ibs

Dr. Taylor suggested that a mature cow should
weigh between 900 and 1300 Ibs. (editorial
observation: | suspect many ranchers have
mature cows that weigh more than 1300 |bs).
With regard to feedlot and carcass requirements,
itis

interesting to compare the results of the 2000
Ranch to Rail program sponsored by Utah State
University Extension (Zobell and Chapman,
2000) to thistable. The following table
summarizes the performance of 144 steers from
21 ranches located throughout Utah.
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Table 7. Comparison of Feedlot Performance of 144 Utah Steers from 21 Ranches
Enrolled in Ranch to Rail Feeding Program

Item Average Range Ranges Suggested by Taylor
from Table 6
Feedlot daily gain, 3.29 1.65t04.57 25t035
|bs/day
Feed cost of gain, 45.24 $42.00to -
$lewt $49.70
Net return/head, $ -6.75 81.20to— -
159.65

Carcass Weights, Ibs 688 539-868 600 to 800
Quality Grades, %

Prime 71 Sdlect+ to Choice +

Choice 70.92

Select 28.37
Yield Grade 2.10 7t03.44 1.5t035

Zobd and Chapman, (1999-2000 Utah Ranch to Rail Summary Report,

USU Extension).

Seventy percent of the calves gained
more than 3.0 Ibs/day while dlightly more than
9% gained less than 2.5 Ibs/day. Seventy two
percent of the steers graded choice or better with
an average yield grade of 2.10. But, fifty-two
percent of the feeder cattle had a negative return
and ranged as high as a negative $159 loss.
However, 48% of the cattle had a positive net
return and ranged as high as $81/head. If the
industry is seeking more consistency in types of
cattle produced, then these results are a good
example of the variation that exists within the
industry and that there is still opportunity for
improvement in both feedlot and carcass
performance.

Recently, the NCBA (2001) recommended
several goals for making beef a better product.
Among the recommendations were:

Eliminate USDA Standard- grade

carcasses

Develop and implement a voluntary,
industry-driven and standardized
electronic ID system

Develop an information system that
allows each producer to conduct a
quality audit of hisor her own cowherd.

Continue to improve the eating quality
of beef.

What are the reasons for not consistently
providing cattle to meet the specifications
outlined in Table 6? Green and Dolezal (2000)
suggested that the reasons for inconsistency of
the product has included:

Too much emphasis on matching the
cow to the production environment vs.
matching the caf to the marketing
environment,

Fierce pride in producer individuality
and independence vs. strategic aliances
and cooperative relationships,
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Commodity based marketing vs. value
based marketing,

Consumer preference  vs.  producer
preference, and

Systematic crossbreeding VS.
mongrelization of the cowherd.

The value of heterosisin a crossbreeding
program has been known for many years, and
the additional return has been estimated to be
between $50 to $100 (Ishmael, 2000).
However, the quote by Ishmael that
crossbreeding “may be like managing a three-
ton gorillain a creep feeder represents the
attitude of many ranchers’. Why? Field and
Cundiff (2000) summarized the thoughts of the
late Bob DeBaca who believed that the reason
many crossbreeding programs failed was
because:

The overuse of individual beef cattle
breeds that have too much in them too
much growth, milk, birth weight or
mature size.

The use of poor quality bulls in a
crossing system that did not yield
desired results.

Seedstock producers failed to develop
the expertise and service orientation to
assist their clients in development of
effective crossbreeding programs.

As an example, Harlan Ritchie from
Michigan State University describes a common
breeding scheme, often mistaken for planned
crossbreeding. It is using a Continental bull on
some English cows cross breeding seasons and
crops of replacements. The percentage of the
Continental blood in the females rises to the
point the producer figures he needs an English
bull. So, the biologica type of the calf crops
swing from extreme to extreme with everything
in between, making it difficult to optimize either
production or marketing (Ishmael, 2000). On
the other hand, Dr. Jm Gosey from the
University of Nebraska was recently quoted to
say “Many commercial herds have stacked
black bull on top of black bull and have become
high percentage Angus herds; herds which have

lost heterosis and have aso lost retaill product,
yield, muscle and pay weight” (Peck, 2001).

So how do we get to where we need to be?

Dr. RJ. Lipsey, responded that there are at
least six areas to concentrate breeding efforts
on:

The herd needs high fertility femaes
(high puberty, high re-breeding and great
longevity with low  maintenance
requirements and  environmentally
adapted.

Respectable growth of calves with at
least 25% Continental blood

Respectable carcass vaues, (70%
choice; 70% yield grades 1 & 2; no out
cattle

Convenient  cattle; polled, quiet
disposition, pigment, frame, teats/udder,
eyes, feet and easy to replicate.

These cows will be crossbreds just like
100% of the sows and hensin the U.S.

Specifically, ways to achieve these goals
would be to purchase replacement females and
breed to termina bulls such as an Angus x
Waygu (a cross for high marbling) or
Simmental or Gelbvieh x Angus for all purpose
calves, or Charolais x Piedmontese for a lean
market. According to Don Schiefelbein the
executive director of the American Gelbvieh
Association “What's so difficult about branding
a hybrid, documenting the performance and
parentage, then offering it to commercial
producers in a simple, easy-to-use system
(Ishmael, 2000

A producer needs to stabilize the ided
percentages of breeds you need by purchasing,
contracting or making the dres youself.
Examples would be SimAngus, Baancers
(Gelbveih x Red Angus), Leachman Stabilizers
(/4 Simmental, ¥ Gelbveih, ¥4 Angus and Y4
Hereford) or Rangemakers (Red Angus, South
Devon and Continental). The key is to make it
easy and maintain at least 70% of maximum
heterosis and use one composite breed.
Breeding plans must be developed, by geo-
climatic region, for matching of breed resources
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to environments.  Seedstock suppliers (of both
maternal and termina sire lines), commercial
multipliers, and feedlot professionals must
become better integrated and aligned to make
use of vaue-added genetics (Green and Dolezal,
2000). The speed at which the beef industry is
changing is breath taking. It would appear that
one of the areas which has the greatest
opportunity to add profitability to a cowherd is
the use of planned crossbreeding to meet both
maternal requirements for your environmental
conditions and aso provide calves with
excellent growth and carcass characteristics for
the feedlot and packing plant segments.
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Barley for Beef Cattle

Jan Bowman, Associate Professor
Department of Animal & Range Sciences, Montana State University, Bozeman, MT 59717

I ntroduction

Barley is an important energy source
for beef cattle. In a review of 605 feeding
trials published in North American journals
and experiment station bulletins since 1974,
barley was shown to have higher average net
energy (NE) values than did corn (1.12 vs 1.07
Mcal/lb NEy; 0.79 vs 0.75 Mcal/lb NEy)".
Net energy is the amount of energy in feed
that is available to cattle for maintenance
(NEm) and gain (NEg) functions. However, all
barley is not the same. Barley variety, type
(malt vs feed, hulled vs hulless, 2row vs 6
row), and growing environment can affect
nutrient compositior® 16, rate of digestior® 18,
and feadlot performance in cattle *°. One of
the challenges in balancing diets for beef cattle
using barley, is its wide variation in nutrient
content. In addition, until recently there has
not been a well-defined set of criteria for
determining barley feed quality. This guide
outlines factors that can affect cattle
performance when fed barley, and identifies
characteristics that are important in choosing
high quality feed barley for cattle.

Nutrient Content

Table 1 presents the average nutrient
content of barley as reported by severd
sources. Barley samples analyzed by Montana
State University demonstrate that the nutrient
content of barley can vary tremendously.
Although the average vaues for crude protein
(CP), acid detergent fiber (ADF) and starch
are fairly consistent among the four sources
reported, the range between individual barley
samples can be quite large. In the samples
reported by Montana State University, crude
protein content ranged from 7.2 to 17.5%, acid
detergent fiber content ranged from 1.9 to
10.0%, starch content ranged from 38.3 to
76.0%, and nylon bag digestibility ranged
from 12.6 to 71.0%. Particle size after dry
rolling, an indication of barley processing

characteristics, was also quite variable ranging
from 0.04 to 0.11 inch

Growing Environment

Feed quality characteristics in the same
barley population have been shown to vary
from year to year, between dryland and
irrigated environments, and between different
growing locations. Montana State University
research found that growing year affected all
feed quality traits of 62 barley lines®.
Average starch content of these 62 barley lines
grown in three years varied from 52.8 to
56.9%. Growing location affected feed
quality characteristics of ten barley lines
grown at seven different locations in Montana
(Table 2). Between the seven growing
locations, acid detergent fiber content ranged
from 4.2 to 5.3%, starch content ranged from
52.5 to 60.3%, digestibility ranged from 23.0
to 42.6%, and particle size after dry rolling
ranged from 0.046 to 0.053 inches. In
addition, dryland and irrigated environments
affected feed quality of these same barley lines
(Table 2). In genera, dryland environments
result in higher crude protein content, but
lower acid detergent fiber and starch content,
compared with irrigated environments.

Test Weight

Producers often use test weight as an
indicator of barley feed quality, but research
has not found a strong relationship. Research
conducted a Montana State University
compared light weight (42 Ib/bu) and heavy
weight (52 Ib/bu) Busch 1202 barley in
backgrounding (60% barley) and finishing
(85% barley) diets for beef steers, and found
no difference in intake, gain or efficiency.
Fiber and beta-glucan content have been
shown to be important determinants of barley
energy vaue for nonruminants' 8 however,
University of lIdaho researchers reported that

barley test weight was not a good indicator of
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feed quality, especially in the higher test
weight ranges'.

Malt vs Feed Type Barley

Until  recently, feed-type barley
varieties have been selected based on
agronomic characteristics, not actual feeding
quality for animals®. Malt-type barley, on the
other hand, has been selected for the ability to
be rapidly modified, a process where the cell
wals and protein matrix in the starchy
endosperm are degraded to expose the starch.
The modification process is not unlike
digestion in the anima, and therefore, it
should not be surprising that malting barleys
often have better nutritional value than feed
baleys® 2. Severd studies have found
higher average daily gain when cattle were fed
malting barley compared with feed barley.
Researchers at Montana State University
reported higher average daily gains by steers
fed Harrington, a malt-type barley, compared
with steers fed Medallion, a feed-type barley?.
Two 112-day feedlot studies found higher
average daily gains by steers fed Morex, a
malt-type barley, compared with steers fed
Baronesse, Lewis or Steptoe, al feed-type
barleys” 8 Feedtype barleys are now
beginning to be selected based on actua
feeding quality. An example of a feed barley
selected and released based on improved feed
quality for beef cattle is “Valier”, recently
released by the Montana Agricultura
Experiment Station. Hopefully this trend will
continue, and feed barleys will be evaluated
for feeding quality prior to their release.

Hulled vs Hulless Cultivars

Compared with hulled barley cultivars,
hulless cultivars contain less fiber and more
starch. Hulless barley cultivars have been
shown to have higher digestibility and energy
value for pigs than hulled cultivars'. When 16
hulled and 6 hulless barley cultivars grown in
Alberta were compared, the hulless cultivars
had an average 55% greater rumina
digestibility'!.  Montana State University
researchers evaluated feed quality
characteristics of barley in the USDA National
Small Grains Collection, and found hulless
types had greater starch content and lower

ADF content than hulled types®. It appears
that due to the reduced fiber content and
increased starch content, hulless barley would
have better feed quality for beef cattle
compared to hulled cultivars. Very few
studies have addressed differences in feed
quality for cattle between hulled and hulless
barley cultivars. University of California
researchers reported higher starch and lower
fiber contents for “Condor,” a hulless barley
cultivar, compared with “Leduc,” a hulled
cultivar’®. Diet net energy value was 5.6%
greater in feedlot steers fed Condor than in
steers fed Leduc, athough there was not a
corresponding increase in average daily gain.
Montana State University researchers reported
that feedlot steers fed the hulless cultivar
“Merlin” had increased average daily gain
compared to steers fed the hulled cultivar
“Baronesse”’, but similar gain to steers fed the
hulled cultivar “Chinook™. A limitation of
hulless cultivars for ruminants might be the
increased rate of digestiont! resulting in
excessive rumina acid accumulation. Steers
fed hulless “Condor” had a lower rumina pH
and an increased incidence of liver abscesses
compared with steers fed hulled “Leduc®?.
An increased incidence of metabolic disorders
such as bloat, acidosis, and laminitis can aso
result from excessive acid productiont®.

2-rowed vs6-rowed Cultivars

Grain of 2row head types has been
shown to elicit higher anima performance
compared with grain of 6row types, when fed
in high concentrate diets to steers® 6. The
higher animal performance shown with 2-row
barley cultivars might be due to the higher
starch and lower fiber content found in 2row
types compared with 6-row types. In the
USDA National Small Grains Collection, 6
row barley types had greater acid detergent
fiber content and particle size after dry rolling,
and lower starch content, rumina dry matter
digestibility, ruminal starch digestibility, and
digestible starch content, compared with 2-
row head types®. When 2-row and 6-row
barley cultivars that had been grown at 3
locations in Alberta, Canada were evaluated,
6-row types had lower ruminal digestibility
than 2-row types-.
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Barley Energy Content

Corn has often been reported to be the
most profitable feed grain for finishing beef
cattle, and frequently the statement is made
that barley would be a more desirable feed
grain if it could be made more similar to corn.
However, when the effects of grain source on
feedlot performance were evaluated in 605
feeding trials involving over 23,000 cattle,
Oklahoma State University researchers
concluded that cattle fed barley had
comparable ADG to cattle fed corrt’. These
authors commented "Rates of gain for cattle
fed barley were surprisingly high." According
to their summary (Table 4), dry rolled barley
had a 13% higher NE, content and a 16%
higher NEy content, compared with dry rolled
corn (1.13 vs 1.00 Mcal/lb NEq; 0.80 vs 0.69
Mcal/lb NEy). In addition, they found that
although the energy values for corn and milo
in their review were smilar to the vaues
predicted by the NRC'®, the energy values for
barley were actually 24% greater than the
values stated by the NRC (0.93 Mcal/lb NEy,
0.63 Mcal/lb NEy). Research at Montana State
University has given average NEm and NEg
values for barley (Table 3) of 1.07 Mcal/lb
NEm and 0.75 Mcd/lb NEy. These values are
dightly higher than values of 0.97 Mcal/lb
NEm, and 0.67 Mcal/lb NE; estimated for dry
rolled barley by University of California
researchers”.  In addition, Montana State
University research has  demonstrated
differences in anima performance between
barley varieties (Table 3). The performance
data presented in Table 3 include cattle fed 20
different barley genotypes, with ADG ranging
from 2.4 to 3.9 Ib/day, NE,, ranging from 0.84
to 1.28 Mcal/lb, and NEg ranging from 0.55 to
0.94 Mcdl/lb.

Identifying High Quality Feed Barley

Recent research has identified barley
grain characteristics that can be used to predict
feed quality for beef cattle®. These include
high starch content, low acid detergent fiber
content, low nylon bag digestibility, and large
particle size after dry rolling.

Performance data used for these analyses were
from 18 feedlot trials conducted in Montana
and ldaho, during 1993 through 2000,
including approximately 1,120 steers. Diets
based on 21 different barley genotypes were
fed, including 14 barley cultivars (Baronesse,
Busch 1202, Chinook, Colter, Galatin,
Gunhilde, Harrington, Lewis, Medalion,
Merlin, Morex, Steptoe, and Valier) and seven
experimental lines.  Average steer body
weight, dry matter intake, average daily gain,
net energy for maintenance (NEy) and net
energy for gain (NE,) requirements™ were
used to estimate barley NEm and NEq content?.

Cattle fed barley with a dower rate of
digestion performed better in the feedlot. In
addition, barley with a slower rate of digestion
had a higher energy value than barley with a
faster rate of digestion, and resulted in greater
gain/feed. Barley with a high starch content
and low fiber content had higher NE, and
NEg, and higher gain/feed. Selection for high
starch content and low acid detergent fiber
content in barley is desirable. Barley with
large particle size after dry rolling had higher
gain/feed, therefore, selection for large particle
size in barley is desirable. Low nylon bag
digestibility, low acid detergent fiber, high
starch and large particle size after dry rolling
of barley grain appear to result in improved
performance of cattle fed high barley diets.

Processing of Barley

Processing of barley can substantially
improve its energy vaue for beef cattle.
Oklahoma State University researchers
summarized 14 feedlot experiments with
barley, and reported improved ADG, feed
efficiency and energy content for dry rolled
barley compared with whole barley (Table
4. Steam rolled baley had dightly
improved feed efficiency compared with dry
rolled, but ADG, NE, and NE; were not
improved. University of Cadlifornia
researchers™ found higher NE, and NE
values for steam rolled barley compared with
dry rolled (1.02 vs 0.97 Mca/lb NE,; 0.71 vs
0.67 Mcal/lb NEj). However, two Canadian

33



studies found no advantage of steam rolling

compared with dry rolling for beef steers” 2.

In general, if barley is going to make
up more than 50% of the diet, then dry roll
processing is recommended. If barley is going
to be used as a supplement to a forage-based
diet, then processing should be evaluated
based on cost. Based on energy vaues in
Table 4, you would have to feed 28% more of
whole barley to provide an equal amount of
energy as dry rolled barley. For example, 2
pounds of whole barley would contain: 2 Ib x
0.88 Mcal/lb NE, = 1.76 Mca NE,. Two
pounds of dry rolled barley would contain: 2
Ib x 1.13 Mcal/lb NEy, = 2.26 Mca NEy. To
provide as many Mcal of NE;, as are found in
2 Ib of dry rolled barley, 2.26/1.76 = 1.28
times as much whole barley would need to be
fed, or 21b x 1.28 = 2.56 |b whole barley. If
the cost of processing is more than 28% of the
cost of barley, then it would be more
economical to feed 28% more whole barley
than to pay for dry rolling. If the cost of
processing is less than 28% of the cost of
barley, then processing is more economical.

Feeding Guidelines

When using barley in afeedlot or high-
grain diet, it is important to slowly step cattle
up to high grain levels. Cattle can be started
on 0.5% body weight barley grain per day (3
Ib for a 600 Ib steer) if they have al the hay
they want to eat. The amount of grain should
be increased gradually, with no more than 0.5
Ib per animal per day increase. The incidence
of digestive disorders such as acidosis and
bloat can be higher when feeding barley diets
compared with cornbased diets, however,
these problems can be effectively managed.
Alfafa should never be used as the roughage
source with a barley-based diet because it
greatly increases the likelihood of bloat. The
addition of monensin to the diet aids in the
prevention of bloat and acidosis, and is
generally recommended at levels of 320 to 360
mg per animal per day. Many feeders find
that the addition of buffers such as sodium
bicarbonate or calcium carbonate to the
supplement aids in reducing the incidence of
acidosis. Sodium  bicarbonate  is
recommended at a level of 0.25 to 0.30 Ib per

animal per day, and calcium carbonate can be
included a 05 Ib per anima per day.
Increasing the frequency of feeding to twice a
day can telp reduce the incidence of digestive
disorders. The single most important feeding
management rule to follow when feeding high
barley diets is to feed animals within 15
minutes of the same time every day. An
example feedlot diet used at the Montana State
University research feedlots at Bozeman and
Havre isincluded in Table 5.
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Table 1. Nutrient composition of barley grain (dry matter basis)

NRC, 1996 Montana State University
Froseth and
No. samples  Average No.samples  Minimum Maximum Average

Nutrient NRC, 1971 Miller, 1992
Dry matter, % 89.0 1743 88.1 92.3 1407 88.1 94.8 92.3
Crude protein, % 13.0 1884 13.2 12.5 1246 7.2 175 13.2
Ether extract, % 19 8 2.2 2.2
Ash, % 34 1153 2.4 2.7 - - - ---
Acid detergent fiber, % 1399 5.8 7.1 1046 1.9 10.0 5.0
Starch, % 60.4 55.6 1343 38.3 76.0 54.2
DMD, %? - -— -— - 1433 12.6 71.0 42.7
Particle size, inches 981 0.038 0.109 0.045

#Nylon bag dry matter digestibility after 3 hours incubation in the rumen.

® Particle size measured after dry rolling.
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Table 2. Nutrient content of 10 barley lines grown at seven locations in Montana and under dryland or

irrigated conditions
Acid detergent fiber, % Starch, % DMD, % Particle size, inches

L ocation

Bozeman 4.56° 54.56° 34.49° 0.050°

Conrad 4530 56.92% 41.02° 0.046%

Havre 4.71° 56.14° 22.99° 0.051%

Huntley 4.20% 58.05¢ 34.23° 0.052%

Kalispell 4.66° 52522 35.93° 0.048°

Moccasin 4.43° 60.33° 42.60° 0.050°

Sidney 5.3% 54.81° 34.64° 0.053°
Environment

Dryland 4.46° 54.952 34.80 0.051°

Irrigated 4.81° 57.43" 35.45 0.048

ab.¢.deMeans in a column without a superscript in common are different (P < 0.01).
¥ Nylon bag dry matter digestibility after 3 hours incubation in the rumen.
? Particle size measured after dry rolling.

Table 3. Performance by beef steers fed feedlot diets based on different barley varieties
at Montana State University

Variable No. of pens Minimum Maximum Average
Average daily gain, Ib® 177 2.38 3.85 3.19
Barley NEy,, Mcal/lb 177 0.84 1.28 1.07
Barley NEy, Mcal/lb 177 0.55 0.94 0.75

@ After approximately 140 days on feed, 83% barley, 6% roughage, 3% oil, 8% supplement.



Table 4. Effects of processing barley and corn grain on beef cattle performance (edapted from Owens et .,

1997)

Average daily gain, Ib

Dry matter intake, Ib

Feed efficiency, 1b gain/100 Ib feed
NEm, Mcal/lb

NEg, Mcal/lb

Barley Corn
Whole Dryroll Steamroll Whole  Dryroll  Steamroll
3.04 3.20 2.93 3.20 3.20 3.15
20.5 19.8 18.2 18.9 20.8 184
15.0 16.0 16.2 16.8 15.2 17.0
0.88 1.13 1.12 1.10 1.00 1.18
0.59 0.80 0.79 0.77 0.69 0.84
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Table 5. Example barley-based feedlot diet fed at the Montana State University research feedlots at
Bozeman and Havre

As-fed basis Dry matter basis
Ingredient Pounds/day % Pounds/day %
Dry rolled barley 19.87 83.75 18.18 83.00
Chopped straw 141 594 1.32 6.00
Oil 0.64 2.69 0.64 291
Supplement
Calcium carbonate 0.49 2.07 0.49 2.33
Ground wheat midds 0.48 2.02 0.45 2.04
Sodium bicarbonate 0.29 1.20 0.29 1.20
Urea 0.18 0.74 0.18 0.80
Potassium chloride 0.18 0.74 0.18 0.80
Sodium chloride 0.11 0.46 011 0.50
TM premix? 0.055 0.23 0.055 0.25
Oil 0.02 0.08 0.02 0.09
Vitamin A, D, E premix 0.011 0.05 0.011 0.05
Rumensin 60 g/lb 0.005 0.02 0.005 0.02

Tylan 40 g/lb 0.003 0.01 0.003 0.01




Evaluation of Melengestrol Acetate/Prostaglandin (M GA/PGF), Select Synch, and 7
d MGA/Select Synch Estrous Synchronization Protocolsin Beef Heifers'
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ABSTRACT: The objective of this study was
to evaluate synchronization, conception, and
pregnancy rates of heifers synchronized with
MGA/PGF, Select Synch, or Select Synch
preceded by MGA (MGA/Select Synch).
Helfers in the MGA/PGF group (n = 209; BW =
833 Ib) received MGA (0.5mg-hd*.d?) for 14 d
and an injection of PGF (25 mg) 19 d later.
Select Synch heifers (n = 213; BW = 825 |b)
received an injection of GnRH (100 ug)
followed by PGF (25 mg) 7 d later. The
MGA/Select Synch heifers (n = 211; BW = 822
Ib) were fed MGA (0.5mghdt-d?) for 7 d,
received GnRH (100 ug) the day following the
last MGA feeding and PGF (25 mg) 7 d after
GnRH. All heifers received PGF on the same
day. Heifers were observed for estrus
continuously during daylight from 4 d before
through 5 d after PGF and bred by Al
approximately 12 h after onset of estrus.
Pregnancy status was determined by ultrasound
approximately 50 d after Al. More (P < 0.01)
heifers were observed in estrus before PGF
injection in both the Select Synch (20%) and
MGA/Select Synch (24%) groups than the
MGA/PGF (4%) group. Pregnancy rates for
heifersin estrus early were higher (P < 0.05) for
both Select Synch (55%) and MGA/Select
Synch (63%) compared to MGA/PGF heifers
(18%). Synchronization rate (after PGF) was
higher (P < 0.01) or MGA/PGF heifers (86%)
compared to Select Synch (66%) and
MGA/Select Synch (68%); however, conception
rate did not differ (P = 0.13), 72, 63, and 62%
for MGA/PGF, Select Synch, and MGA/Select
Synch, respectively. Overall estrous response

1 This research was conducted under cooperative
agreement between USDA -ARS and the MT Agric. Exp.
Sta. USDA-ARS is an equa opportunity/affirmative
action employer and all agency services are available
without discrimination.

was higher (P <0.05) for MGA/Select Synch
(92%) compared to Select Synch (85%) but did
not differ (P > 0.05) from the MGA/PGF (89%).
The Select Synch (53%) and MGA/Select Synch
(57%) protocols provided similar (P = 0.18)
overall pregnancy rates compared to the
MGA/PGF protocol (62%); however, there were
considerably more heifers in estrus before the
PGF injection in the protocols using GnRH.

Key Words: Estrous Synchronization, GnRH,
MGA, Heifers

I ntroduction

The melengesterol acetate/prostaglandin
(MGA/PGF) method of estrous synchronization
has proven to be very successful in
synchronizing estrus in beef heifers (Brown et
al., 1988; Patterson and Corah, 1992; Lamb et
al., 2000). Synchronization programs using
GnRH show promise for multiparous beef cows
and possibly heifers; however, previous reports
(Stevenson et a., 1999; Geary, unpublished
data) have indicated a 5 to 10% lower
synchronization and pregnancy rate among
heifers synchronized with the Select Synch
protocol (GnRH followed by PGF 7 d later)
compared to the MGA/PGF protocol. Other
researchers (Cassady et al., 1999) reported no
difference in conception or pregnancy rates
comparing MGA/PGF and Select Synch estrous
synchronization protocols in beef heifers. Short
term (8 d) treatment with MGA has been
demonstrated to stimulate pulsatile LH secretion
and accelerate follicular growth and enhance the
onset of puberty in beef heifers (Imwalle et dl.,
1998). It has been previously demonstrated that
a short term (7d) MGA feeding before the Select
Synch protocol provided similar
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synchronization, conception, and pregnancy
rates to the MGA/PGF protocol in beef heifers
(Funston et a., 2002), however, this protocol
was not compared to the Select Synch without
MGA. The objective of this study was to
evaluate synchronization, conception, and
pregnancy rates of heifers synchronized with
MGA/PGF, Select Synch, or Select Synch
preceded by MGA (MGA/Select Synch).

Materials and M ethods

Beef heifers, primarily of British breed
composition, (body condition score, BCS =5to
6) from two locations (n = 631) were assigned
by BW (mean BW = 831 Ib) to treatment
(within location) and randomly to Al sire.
Synchronization protocols are illustrated in
Figure 1. Heifersin the MGA/PGF group (n =
209; BW = 833 Ib) received MGA (0.5mg-hd
L.d%) for 14 d and an injection of PGF (25 mg)
19 d later. Select Synch heifers (n = 213; BW =
825 Ib) received an injection of GnRH (100 ug)
followed by PGF (25 mg) 7 d later. The
MGA/Select Synch heifers (n = 211; BW = 822
lb) were fed MGA (0.5mg-hd™*-d*) for 7 d,
received GnRH (100 ug) the day following the
last MGA feeding and PGF (25 mg) 7 d after
GnRH. All heifers received PGF on the same
day. Heifers were observed for estrus
continuously during daylight from 4 d before
through 5 d after PGF and bred by Al
approximately 12 h after onset of estrus. Clean
— up bulls were turned in with heifers 10 d after
the last Al. Transrectal ultrasonography was
used to determine pregnancy  status
approximately 50 d after Al. Differences in
synchronization, conception and pregnhancy
rates, and time of estrus (h) were determined
using GLM procedures of SAS (SAS Inst. Inc.,
Cary, NC. Included in the model were
treatment, location and the interaction of
treatment and location.

MGAPGF "‘f;
MGA (.5 myid) & o
L] L} L] —

-33 19 Day 0

7d MGA/Select Synch GORH:  PGE
MGA (5 mgid) Y

I a
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Select Synch GnRH PGF
L |

I } —

I
15 pay 7 0

Check Heat
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Figure 1.  lllustration of the MGA/PGF,
MGA/Select Synch and Select Synch protocols.

Results and Discussion

More (P < 0.01) heifers were observed in estrus
before PGF injection in both the Select Synch
(20%) and MGA/Select Synch (24%) groups
than the MGA/PGF (4%) group. Pregnancy
rates for heifers in estrus early were higher (P <
0.05) for both Select Synch (55%) and
MGA/Select Synch (63%) compared to
MGA/PGF heifers (18%). Synchronization rate
(after PGF) was higher (P < 0.01) for
MGA/PGF heifers (86%) compared to Select
Synch (66%) and MGA/Select Synch (68%);
however, conception rate did not differ (P =
0.13), 72, 63, and 62% for MGA/PGF, Select
Synch, and MGA/Select Synch, respectively.
Overall estrous response was higher (P < 0.05)
for MGA/Select Synch (92%) compared to
Select Synch (85%) but did not differ (P > 0.05)
from the MGA/PGF (89%). The Select Synch
(53%) and MGA/Select Synch (57%) protocols
provided similar (P = 0.18) overal pregnancy
rates compared to the MGA/PGF protocol
(62%); however, there were considerably more
heifers in estrus before the PGF injection in the
protocols using GnRH.

One disadvantage to GnRH-PGF based
synchronization protocols is that 5-18 % of
cyclic heifers and cows exhibit estrus before or
immediately  after PGF  administration
(Twagiramungu et a., 1992; Purdley et a.,
1995; Kojima et al., 2000). In the present study
we observed early estrus in 20-24% of the
animals in protocols involving GnRH;
however, previously (Funston et al., 2002)
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using short term MGA feeding before the Select
Synch protocol only 4 % of the heifers exhibited
estrus before the prostaglandin injection.
Heifers in the previous study were
approximately 12 months of age and may have
had a lower percent cycling than in this study
and responded to the GnRH protocol differently.

Implications
Estrous synchronization programs need to be
inexpensive, effective, and easy to administer.
The MGA/PGF protocol provided the highest
pregnancy rates and least variability in estrous
response; however, the Select Synch protocol
provided acceptable pregnancy rates and may be
considered for producers who want a shorter
synchronization program or when MGA can not
be fed or uniformly consumed. Feeding MGA
before the Select Synch program did not provide
any benefit in the present study.
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ABSTRACT: The objective of this study was to
evauate breeding performance of first-calf
restricted suckled beef cows exposed to a bull or
excretory products of bulls using a modified CO-
Synch protocol. Two-yr-old Angus X Hereford
cows were allotted randomly ond 35+ 2 d (=
SEM; d 0) after calving to one of four treatments:
1) not exposed to a bull (NE, n = 16); 2)
continuously exposed to a bull (BE, n = 15); 3)
exposed to excretory products of bulls (EPB, n =
16); and, 4) exposed to excretory products of
cows (EPC, n = 14). EPB and EPC cows were
placed into enclosures for 10 to 12 h, between
1830 and 0800 h daily. Each enclosure was
occupied by bulls (EPB) or left empty (EPC) for
10 to 12 h (0800 and 1830 h) daily. All cows
were restricted to suckling twice daily beginning
d 0. Cows had been in their treatments for 63 + 2
d a the start of the CO-Synch protocol. Each
cow was given GnRH (100 pg) on d -10,
followed by PGF,» (25 mg) seven d later (d -3).
Cows were observed for estrus daily (0700 and
1900h). Cows that exhibited estruson d -2 and -1
were inseminated by Al 12 h later. Cows that
failed to show estrus by 60 h after PGF,, were
given GnRH (100 ? g) on d 0 and inseminated by
Al a this time (72 h after PGF2;). Cows
remained in their treatments for five d after timed
Al. Each cow was examined ultrasonically for the
presence of an embryo on d 33 after Al.
Percentages of cows cycling on d -10 was lower
(P < 0.05) for NE cows than for EPB, BE, and
EPC cows. Proportions of cows that showed
estrus after PGF2,, or were timed Al did not
differ (P > 0.10) among treatments. Pregnancy
rates (PR) did not differ (P > 0.10) among
trestments for cows bred 12 h after estrus,
however, were higher (P < 0.05) than PR of NE
cows bred at timed Al. PR of BE cows bred at
timed Al was higher (P < 0.05) than that of NE
cows, while PR for EPC and EPB cows were
intermediate between BE and NE cows at timed

Al. Exposing postpartum cows to bulls or
excretory products of bulls increases the number
of cycling cows for synchronization treatments
and Al. Pregnancy rates after timed insemination
using a modified CO-Synch protocol were
improved by the continued physical presence of a
bull.

Key Words:
Co-Synch

Postpartum, Biostimulation, Bull,

Introduction

CO-Synch is a synchronization protocol that
allows for fixed time artificia insemination in
beef cows. With this protocol, cows receive an
injection of GnRH followed by an injection of
PGF,;, in seven d and a second injection of GnRH
48 h after the injection of PGF2; ?The second
injection of GnRH induces ovulation of a
dominant follicle recruited after the first GhnRH
injection. Cows are mass bred without detection
of estrus at the time of the second GnRH
injection. This protocol has been shown to be
effective in beef cows (Geary et a., 1998).

The most appropriate time for the second
GnRH injection and timed Al has been debated
(Geary and Whittier, 1998). Empirical
observations (unpublished) at the Livestock
Teaching and Research Center at Montana State
University indicated that a higher proportion of
cows in similar trials appear to show estrus
between 72 to 120 h after PGF2,.

Extended postpartum anestrus is the major
cause of cows failing to rebreed or breeding late
in the breeding season. This is especialy true for
first-calf suckled cows that require 15 to 25 d
longer to return to estrus than multiparous cows
(Short et al., 1994). This problem can create a
challenge to successfully synchronizing estrus or
ovulation in first-calf suckled beef cows.



Any management strategy that could reduce
the postpartum interval to cycling activity may
have the potential to overcome the limitation of
extended postpartum anestrus in first-calf cows.
One possible strategy involves exposing
postpartum cows to bulls. Work reported in our
laboratory shows that the presence of bulls
accelerates resumption of postpartum ovarian
activity in first-calf suckled beef cows (Custer et
al.. 1990; Fernandez et al., 1993).

The objective of this study was to evauate
the effectiveness of a modified CO-Synch
protocol on the breeding performance of first-calf
restricted suckled beef cows exposed to a bull or
excretory products of bulls.

Materials and M ethods

Sixty-one, spring-calving, two-year-old
Angus X Hereford crossbred first-calf beef cows,
and five 3-yr-old epididymectomized Angus bulls
were used in this experiment conducted at the
Montana State University Livestock Teaching
and Research Center, Bozeman, Montana
Animals were handled and cared for according to
a protocol approved by the Montana State
University Institutional Animal Care and Use
Committee.

Cows were dtratified by caving date, calf
BW, and sex of caf, and then assigned randomly
to one of four treatments. exposed continuously
to presence of a bull (BE; n = 15); exposed to
excretory products of bulls (EPB; n = 16); not
exposed to a bull (NE; n = 16); or exposed to
excretory products of cows (EPC; n = 15). Cows
and calves were maintained as a group, in asingle
pasture, from calvingtod 35+ 2 d (x SEM; d O
of the experiment) postpartum. During this period
cows were suckled ad libitum by their calves, and
had free access to good quality mixed-grass
afafa hay and any pasture grasses available at
that time. Cows had no contact with bulls or
excretory products of bulls until the start of the
experiment (d 0).

On d 0 cows were moved into two different
pen areas (north and south). BE and EPB cows
were housed in two different pens of the north
pen area, while NE and EPC cows were housed in
two different pens of the south pen area. These
pens had not held bulls for more than three yr.

Each pen is 135ft ©~ 59ft (L = W). Pens are
identical in configuration, bunk space, aspect,
slope, and are connected to open shed shelters.
The north and south pen areas are approximately
0.35 km apart, and the distance between two pens
in each pen area was approximately 40 m. The
fencing is such that one cannot see animals from
one pen to the other, and the prevailing wind
blows from south to north.

BE cows were placed into a pen containing
asingle bull on the eastern side of the north pen
area. The male to female ratio was 1:15. EPB
cows were placed in a pen adjacent to a specialy
designed enclosure on the western side of the
northern pen aea The enclosure was
approximately one-third (~245 sg. m) of the area
of the pen and was used to aternately house bulls
and cows. Bulls (n = 4) were place into this
enclosure at approximately 0800 h and removed
at 1830 (approximately 10.5 h). EPB cows were
then moved into the enclosure overnight between
1830 and 0800 h (approximately 13.5 h). The
enclosure was bedded with a thick mat straw, and
cows and bulls had free access to hay and water
while in the enclosure. The enclosure was cleaned
and re-bedded every four to five d. Bulls were
moved from the enclosure to a pen approximately
0.7 km north of this pen area. EPB cows had no
visual contact with these bulls any time. Access
to the enclosure was through a steel gate covered
with a tarpaulin. The entire enclosure was made
of plywood sheeting from the ground to
approximately 0.66 m from the top of the shed.
This alowed light and air to pass into the
enclosure. The enclosure was surrounded by
plastic wrap, except for the gate. Vent holes were
cut into the top plastic for air passage.

Cows not exposed to bulls (NE) were
placed into the eastern side of the south pen area.
EPC cows were placed into a pen adjacent to a
specially designed enclosure on the western side
of the southern pen area. The enclosure was
identical to that of the enclosure used for cows
and bulls in the EPB treatment. EPC cows were
placed into this enclosure at 1830 h and removed
from it at 0800 h. The enclosure was left empty
between (0800 and 1830 h). All other housing
and cleaning aspects of this enclosure were the
same as that for the enclosure used for the EPB
treatment.
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NE and EPC cows were not able to see or
smell bulls or cows housed in the north pen area.
However, the possibility that they could hear the
bulls can not be ruled out.

Beginning on d O cows in al treatments
were restricted to suckling twice daily, once in
the morning from 0800 to 0830 h and again in the
evening from 1800 to 1830 h. Between suckling
events calves had no physical contact with their
dams. This was accomplished by housing calves
of BE and EPB cows from the north pen area
adjacent to EPC and NE pens, respectively, and
housing calves of EPC and NE cows from the
south pen area adjacent to BE and EPB pens,
respectively.

After d 0, cows and bulls were given free
access to chopped hay, water, and mineralized
salt.

Modified CO-Synch Protocol

Cows had been in their respective
treatments for 63 = 2 d at the start of the CO-
Synch protocol. Each cow was injected i.m. with
GnRH (100 ng) on d —10, followed by an
injection of PGF24 (i.m.; 25mg) seven d later (d—
3). Cows were then observed for estrus twice
daily (0700 and 1900 h). Cows exhibiting estrus
ond -2 and -1 were inseminated artificialy (Al)
by one of two experienced Al technicians 12 h
later. Cows that failed to show estrus by 60 h
after PGF,, were inseminated by appointment at
thistime. All cows were inseminated using semen
from a single sire. Cows remained in their
treatments for five d following Al. The uterus of
each cow was examined ultrasonically 33 d after
breeding for the presence of an embryo.

Blood Sampling

Jugular venous blood samples were
collected every third d from each cow before the
start of the CO-Synch protocol to evauate
resumption of ovarian cycling activity (rise in
progesterone > 0.5 ng/mL in three consecutive
samples), and at 33 d after breeding to confirm

ultrasound results for pregnancy (> 2 ng/mL) at
this time.

Statistical Analyses

Proportions of cows among treatments
that exhibited resumption of ovarian cycling
activity at the start (d —10) of the CO-Synch
protocol, estrus response after PGF2,, and
pregnancy rates, were analyzed by contingency
Chi-square tests (Steel and Torrie, 1980).

Results

The proportions of cows that were cycling
on d - 10, was lower (P < 0.05) for NE cows than
for EPB, BE, and EPC cows (Table 1). The
proportion of cows that exhibited estrus after
PGF2a (49 = 13 %), or that were timed Al (51 *
13 %) did not differ (P > 0.10) among treatments
(Table 1). Of the 30 cows that were detected in
estrus before the second GnRH injection and
timed Al, 23 (76.67 %) exhibited estrus at or after
48 h following PGF2,, and of these, 9 (30.0 %)
exhibited estrus at or after 60 h following PGF2,.

There was an interaction (P < 0.05) between
type of exposure and type of Al breeding for
pregnancy rates. Pregnancy rates of cows among
NE, EPC, EPB, and BE cows that were bred 12 h
after estrus did not differ (P > 0.10), but were
higher (P < 0.05) than NE cows that were timed
Al. Pregnancy rate for cows exposed to a bull
(BE) that were bred at timed Al was higher (P <
0.05) than those of NE, while pregnancy rates of
EPC, and EPB cows bred at timed Al were
intermediate between NE and BE cows.

Discussion

More firg-calf restricted suckled cows
that were exposed to bulls, excretory products of
bulls or excretory products of cows for 63 d
before the start of the modified CO-Synch
protocol, had resumed cycling than cows not
exposed to bulls. Other studies (Custer et a.,
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1990, Fernandez et a., 1993, 1996) confirm that
bull exposure reduces postpartum anestrus. These
results indicate that exposing cows to excretory
products of bulls also increase the proportion of
first-calf restricted suckled cows that are cycling
at the beginning of the breeding season. This
effect may be another possible management tool
that producers may utilize to increase the
effectiveness of their Al and synchronization
programs.

The time of administration of the second
GnRH (48 h after PGF2,) in the CO-Synch
protocol is equivocal (Geary and Whittier, 1998),
consequently, we modified the CO-Synch
protocol by administering the second GnRH
injection 72 h after the PGF,,. Furthermore, we
observed cows for estrus and inseminated those
cows that had exhibited estrus 12 h before the
second injection of GnRH and timed Al. Our
intention was to Al cows as closely as possible to
the time that we expected these cows to ovulate.
This technical change was based upon our
observation that a higher proportion of cows in
similar trials appeared to show estrus between 72
to 120 h after PGF24, and results of Geary and
Whittier (1998) who reported that producers may
be able to increase pregnancy rates using the CO-
Synch protocol by estrus detection for two d after
PGF24., and breeding cows that show estrus
before timed insemination.

The interaction for pregnancy rates
indicated thet pregnancy rates were dependant on
type of breeding and type of exposure. Pregnancy
rates did not differ among exposure types (NE,
EPC, EPB, and BE) for cows bred 12 h after
estrus and before the second GnRH injection but
were higher than that for NE cows bred at timed
Al. Whereas, pregnancy rates for cows that were
time bred by Al were highest for BE cows and
lowest for NE cows, while pregnancy rates for
EPC and EPB cows were intermediate between
BE and NE cows. Consequently, the effect was
primarily due to presence a bull. Berardinelli, et
al., (2001) reported that the presence of bulls did
not affect the breeding performance of first-calf
suckled cows. In that experiment bulls were
removed at time of PGF», , whereas in the present
study cows remained with the bull for five d after

breeding. It may be that the continued physical
presence of a bull is necessary to enhance the
usefulness of synchronization programs that
employ timed Al.

In conclusion, exposing postpartum cows to
bulls or excretory products of bulls increases the
number of cycling cows for synchronization
treatments. Pregnancy rates after timed
insemination were improved by the continued
physical presence of abull.

Implications

Optimal timing of the second GnRH
injection combined with breeding 12 h after
estrus may improve pregnancy rates associated
with the CO-Synch protocol. The efficacy of
synchronization treatments that employ timed
insemination such as the Ovsynch and CO-Synch
protocols may be enhanced by the presence of
bulls after insemination.
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Table 1. Percentages of first- calf restricted suckled beef cows exposed continuously to the
presence of a bull (BE), exposed to excretory products of bulls (EPB), not exposed to abull (NE),
or exposed to excretory products of cows (EPC) that resumed cycling activity by d -10 of the CO-

Synch Protocol, and that were bred by Al 12 h after estrus or bred at the second GnRH injection
(timed Al), and were pregnant 33 d after Al

Treatment
Item BE EPB NE EPC 22 Pvalue
Cycling at start of CO-
Bred Al 12 h after
estrus 33% 56% 44% 64% 33 >0.10
Timed Al 67% 44% 56% 36% 3.3 >0.10
Pregnancy rate 87% 63% 56% 64% 3.7 >0.10

abpercentages in rows that lack a common superscript differ.

48



&8 NE & EPC @ EPB ¥ BE

a

100 T
90 1

80 A

70 7

60 1

§

Pregnancy rate (%)

30 1

20 A

10 1

EB B
Typeof Al

Figure 1. Pregnancy rates of first- calf restricted suckled beef cows exposed
continuously to the presence of a bull (BE); exposed to excretory products of bulls (EPB);
not exposed to a bull (NE); or exposed to excretory products of cows (EPC) that were
artificially inseminated (Al) 12 h after exhibiting estrus after PGF 2, ¢EB) or bred Al at the
time of the second GnRH injection (TB) in the Co-Synch Protocol. Bars that lack a
common superscript letter differ (P < 0.05; ?2 = 13.4, d.f. = 3). Number of EB cows per
treatment were. NE (n = 7), EPC (n =9), EBP (n = 9), and BE (n = 5), and number per
treatment for TB cowswere: NE (n = 9), EPC (n=5), EPB (n = 7), and BE (n = 10).
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Making Sense of Ultrasound and Car cass M easurements

Mike Tess

Montana State University- Bozeman

U. S. beef production and marketing
systems are changing. Production segments
are becoming more coordinated; sometimes
by formal business alliances, sometimes by
improved  information  transfer  and
measurement of value. Systems are
becoming more product-oriented rather than
commodity oriented. As a consequence of
these changes, cattle producers are
experiencing incentives to make genetic
changes in carcasstraits. There are a variety
of genetic tools available to help beef
producers tailor cattle to specific markets
and environments. EPD are the most
effective tools for making directed genetic
improvement within breeds.

Compared to most growth traits,
traditional performance and progeny testing
for carcass merit is more difficult to
complete. Carcass traits cannot be measured
directly on potential parents — i.e, the
measurements made on a chilled carcass
cannot be duplicated on live animals.
Carcass measurements on progeny or other
relatives of potential parents marketed and
harvested through mainstream commercial
channels are expensive to collect.
Ownership of calves can change several
times prior to daughter and cattle are
typically moved to different locations during
their lifetime; hence, maintaining animal
identification and information feedback to
the cow-calf segment (i.e., where breeding
decisions are made) are difficult tasks.
Nevertheless, carcass traits are moderate to
highly heritable.

Problems associated with  direct
measures of carcass quality have motivated
searches for traits that could be measured on
potential parents that could provide
information on carcass quality. Real-time
ultrasound has proved to be an effective
technology to meet this goal. Currently,
many breeders are using ultrasound to

identify differences in carcass merit among young
cattle. Yet, | sense that confusion exists over how
this information relates to the actual carcass
measurements made on cattle after slaughter.

An ultrasound measurement made on
potential breeding stock raised under ranch
conditions (e.g., yearling bulls or heifers) is not
exactly the same trait as the direct measurement
made on carcasses from animals grown in a
feedlot, but a genetically correlated trait (see text
box). Due to this genetic correlation, the
ultrasound measurement explains (or accounts
for) some but not all the variation in the carcass
trait (see Figure 1). For example, an ultrasound
ribeye area measured on a yearling bull is useful
in predicting the ribeye area EPD for that bull, but
not as useful as a direct measurement would be (if
the direct measurement were possible).

Estimates of genetic correlations between
carcass measures and ultrasound measures are
needed before EPD for carcass traits can be
computed from ultrasound data Accurate
estimates of these statistics are not easy to obtain.
Therefore, breed associations have taken one of
four approaches to computing EPD for carcass
traits. 1) using carcass data to compute carcass
EPD, 2) using ultrasound data to compute
ultrasound EPD, 3) computing separate EPD for
carcass and ultrasound and publishing both, or 4)
using carcass and ultrasound records to compute a
sngle carcass EPD - i.e, via the genetic
correlations.

Confusion may arise when bulls have both
ultrasound EPD and carcass EPD. It's possible
that these EPD may rank bulls differently. First,
we must remember that these are different,
athough genetically correlated traits. Another
likely contributor to this problem may be different
amounts of progeny data for ultrasound
measurements versus direct carcass measurements
— both among the bulls evaluated and anong the
bulls' ancestors.

Due to the fact that ultrasound measurements
are made on potential parents, one might predict
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that future carcass trat EPD will be
essentialy based on ultrasound
measurements. However, developing
technology related to source and process
verification  (i.e, eectronic  animal
identification, animal tracking networks, and
web-based data transfer) might facilitate a
different course. If this electronic
technology is widely adopted, and if the
expense is low, direct carcass measures
might eventualy be the dominant source of
genetic information on carcass traits.
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Genetic Correlations

A genetic correlation is a statistical measure of the degree of association
between two traits. Generally genetic correlations are the result of several genes
affecting both traits. For example, the genes carried by the calf affecting growth
rate before birth also affect growth after birth. Hence, there is a genetic
correlation between birth rate and yearling weight.

Like other types of correlations, genetic correlations range in value between
+1.0and -1.0. Correlations near the extremes indicate very strong relationships,
while correlations near zero suggest little or no association. Positive genetic
correlations suggest that genetic increases in one trait will be accompanied by
genetic increases in the second trait; while negative genetic correlations indicate
that genetic increases in one trait will be accompanied by genetic decreases in the
second trait. For example, birth weight has a positive genetic correlation with
yearling weight, but a negative correlation with direct calving ease. Selection for
increased yearling weight is expected to increase birth weight but decrease

calving ease.

Ultrasound

Environment

Carcass Trait EPD

< Carcass Trait Phenotype »

Figure 1 - Part/wholerelationship between ultrasound and carcass EPD.
Just as EPD account for part of the differences among animals in phenotype,

ultrasound measurements account for part the differences in carcass trait EPD.
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A Survey of Big Game Impactson Private Grazing Lands
in Southwestern M ontana

Taralyn Fisher, Montana State University Animal & Range Extension Associate; Julie Sacks,
Natural Resources Conservation Service; Lisa Schmidt, Editor for Montana Farmer/Stockman
Magazine and former Madison/Jefferson Counties Extension Agent; and Gene Surber, Montana
State University Extension Natural Resources Specialist

I ntroduction

Big Game wildlife population
increases have been reported in
southwestern Montana over the past few
decades (Montana Department of Fish,
Wildlife & Parks data). This along with
shortages of year-round habitat on public
lands and increased development on private
lands (Wisdom and Thomas 1996), has
caused increased use of private grazing
lands. Big game wildlife species use private
grazing lands, as well as public lands, and
compete with livestock for forage, utilize
stored hay, and damage fences (Lacey et al.
1993). This poses conflicts with ranchers
who rely on their private grazing land
resources to support livestock. Livestock
grazing may dter successon and
productivity of the plant community
affecting forage and cover for wildlife in a
desirable or undesirable manner (Peek and
Krausman 1996). The presence of livestock
may also alter distribution patterns and
habitat use of wildlife species (Peek and
Krausman 1996, Wisdom and Thomas
1996). Loca Soil and Water Conservation
Didtricts, long concerned with health of
grazing resources on private lands,
recognized a value in finding out how
significant big game grazing impacts are in
southwest Montana. They also wanted to
determine what could be done to mitigate

overlap in big game and livestock grazing
pressure.

According to the 1994 Farm and
Ranch Survey Summary (Sdtie and
Faulkner 1994), over haf of the respondents
(54%) indicated that game animals seldom
caused damage, 34% indicated there was
serious damage in some years, and 11%
indicated serious damage in most years.
Two previous wildlife surveys have been
conducted in southwestern Montana.

The first survey, sent to 858
landowners, was done in 1989-1990 by the
Headwaters Rural  Conservation &
Development Big Game Committee
(RC&D) (Lacey et d. 1993). The magority
of these respondents reported that elk
(Cervus canadensis), mule deer (Odocoileus
hemionus), whitetail deer (Odocoileus
virginia), and antelope (Antilocapra
americana) populations had increased
during the past ten years, and these species
damage forage and crop yields. Areas that
had higher populations were directly related
to respondents desiring fewer numbers and
allowing more hunting days on their private
lands. Those respondents which were more
dependent on agriculture also desired fewer
animals than respondents with a more non
agricultural income source.

The second previous survey (Surber
and Alger, unpublished), distributed to 50
ranches with 22 returned, was done in 1997
by the Madison Conservation District.
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Although there were very few respondents,
this survey indicated concerns over lost
forage and reduced ability to manage
grazing lands. In an effort to assist ranchers
in  dealing  with livestock/wildlife
interactions on private grazing lands, six
southwestern Montana Conservation
Districts (Beaverhead, Gallatin, Jefferson
Valey, Madison, Mile High, and Ruby
Valley), the Natural Resources Conservation
Service (NRCS), Montana State University
(MSU) Extension personnel, and Fish,
Wildlife and Parks developed a survey
addressing issues pertaining to wildlife
impacts on private grazing lands. The 1997
survey was a “test run” for the current
survey. It was aso used as a modd of the
types of questions to address, as well as

design of questions and answers, and survey
length. The area of concern for the current
survey includes five counties (Beaverhead,
Gallatin, Jefferson, Madison, and Silver
Bow) and 2.7 million acres of private
grazing land.

The survey was sent out to 1,803
landowners in the spring of 1998, and 245
(14%) of those were returned. A follow-up
mailing to improve this response was not
conducted due to time and money
constraints, but occasional surveys have
been returned throughout the year since this
survey was sent. The southwestern Montana
Conservation Districts chose to use this
survey as a tool to develop workshops and
promote loca involvement in private land
wildlife management.

Demographics from the returned surveys were as follows:

Acres of private grazing land under the landowners control.

Acres Percent
1-50 13
51-100 4
101-500 23
501-1000 15
1001-2500 16
2501-5000 10
5001-7500 7
7501-10,000 3
10,001-15,000 3
15,001-20,000 2
20,001-30,000 2
30,001 and over 1

* 2% declined to answer the question

Does your operation include a public grazing allotment?  Yes 35%

* 3% declined to answer the question

No_ 62%



What type of livestock does your ranch manage?
Beef 208 Sheep_ 46 Horses 108 Other_6 (goats, llamas, mules)
* Number is the number (not percent) of respondents that answered each category,

several answered more than one.

Is ranching your primary livelihood?
* 3% declined to answer the question

From this data we can conclude that the
majority of respondents have from 100-2500
acres of private grazing land under their control,

Yes 54%

No_43%

do not utilize a public grazing alotment, have
beef cows and horses, and ranching is their
primary livelihood.

Results and Discussion

Results from this survey indicate how
wildlife are utilizing private grazing land
resources in southwestern Montana, and
landowner perspectives regarding use of their
private lands by big game wildlife. It also

indicates the interest of landowners in technical
assistance through workshops to develop ideas
for managing wildlife and livestock to conserve
grazing land resources on private lands.

1. Doesyour ranch provide habitat for big game? Yes 95% No_ 5%

Overdl, the majority of survey respondents in
southwestern Montana indicated that ther
private land provides habitat for big game
species in some way. Just over half (7) of those
whose land does not provide habitat for big
game own from 1-50 acres, three others own
from 51-100 acres, and two own from 101-500

acres. One of the latter is dtrictly a grain
producer so habitat would be limited for big
game. Although big game may utilize the 1-50
acreage ownerships, they may not provide a
significant source of habitat other than forage,
but thisis highly dependent on the type of cover
present.

Type of big game species that utilize your private lands. (Respondents could indicate more than

one species)

Soecies % respondents
Whitetail deer 83
Mule deer 74
Antelope 47
Elk 54
Moose 42

Other (bear, mountain lion, wolves, coyotes)

10

It is apparent that the magority of survey
respondents have both whitetail and mule deer
utilizing their private lands, while antelope and
ek were dsited by roughly haf of the
respondents. This could be a result of deer

utilizing more open areas so they are more
readily seen, whereas elk and moose stay closer
to the edge of different habitats where brush is
available for hiding cover. It could also be due
to differences in population changes over time.
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2. How does big game use your land? (Respondents could indicate more than one resource)

Resource % respondents
Feed: range 82
riparian 58

Cover (protection) 73

Calving/fawning 66

Breeding 60

Hay fields 74

Tame pastures 60

Migration route 36

Grain fields 41

Other (hay stacks) 7
Private land is not only used as a feed resource farming/ranching operation which are critical to
(range and/or riparian), but also as various economic survival are utilized by big game
habitat attributes for survival, such as breeding, species (i.e. hay fields, tame pastures, grain
calving and fawning grounds, and as a migration fields, hay stacks, etc.).

route. It should be noted that all resources of a

3. When does livestock and big game use your grazing lands? (Answer's are percentages)

Season Livestock  Elk Muledeer Whitetail Antelope  Moose

Jan, Feb, March 48 39 56 65 33 27

April, May, June 67 35 60 74 41 30

July, Aug, Sept 65 29 63 77 43 27

Oct, Nov, Dec 72 44 66 73 39 29
Use of private lands overlaps in al seasons for guestion number one, in that whitetail and mule
livestock and each big game species listed. deer consistently have the greatest amount of
These results are consistent with those in overlap with livestock.

4. Do you consider the big game use of your private land to be tolerable or intolerable?

Tolerable74% Intolerable_29% * 3% marked both categories

Although use of private land by big game respondents with 10,000 to 30,000 private acres.
species overlaps throughout the year, it is This could be due to small acreage landowners
consdered to be tolerable by 74% and not depending on the resource for their
intolerable by 29% of the survey respondents livelihood and therefore consider the aesthetics
who recognized big game to use their land. more vauable, and very large acreage
Three percent of the respondents feel there are landowners not having as severe effects because
aspects of big game use that are tolerable and they are spread over alarger area. It is quite
intolerable. Tolerance to big game use declines apparent that even the magority of those
from 100% for respondents with 100 or fewer respondents who depend on the resource for
private acres to 43% for respondents with 7,500~ their livelihood consider big game use to be
10,000 acres and increases again for tolerable.
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5. You indicated in question #4 you wer e tolerant of big game utilizing your private lands.
Please check the category or categories below that best explains your tolerance of the game
utilizing your lands.

Response % respondents
Wildlife useis so light or infrequent that it’s not a problem. 31

The presence of wildlife on private property is part of nature that
comes with owning land. 83

The presence of big game species on my land is worth more from
an aesthetic standpoint than the costs their use imposes on me
as a private landowner. 43

My family, friends and | hunt game species that use my private
land and | consider their presence to be a benefit. 45

| provide hunting guide and/or outfitting services on my private
lands and consider the revenue from these activities to compensate
for the costs the game species impose. 5

Other (presence of wildlife indicates good management, block
management, sometimes intolerable) 10

6. You indicated the use of your private grazing lands by big game species created a burden for
you. Please check all categories below that best explain hardships related to big game
impacts on your grazing land.

Response % respondents
Big game use is excessive and has a significant impact on my
operation 73

The benefits big game provide do not compensate for the cost
their use imposes on my operation. 81

The presence of big game on private property is part of nature;

however, | do not have a voice in game management which allows

excessive populations to interfere with management of the plant

and water resources on my land. 72

Big game grazing interrupts my grazing schedule, game graze
forage resources of some pastures before they are scheduled
to be grazed according to my grazing system. 55

Other (high numbers, consume feed resources/crops, hunters,



fences, weeds, pelletsin grain, increase taxable value) 46

7. Do you plan for big game use in your grazing land management plan?

Yes_40% No__ 60%

|f yes, check all that apply:  Type of adjustment % respondents
Adjust carrying capacity 64
Leave 10% of available forage 26
Developed plan around big game needs 31
Other 19

8. Circle the one response that best indicates how you feel about each of the following
statements. There are no right or wrong answers. (Answers are raw numbers, not

per centages)

Satement

A A D D)

| feel a moral obligation to care for big game.

Within reason, big game have a right to utilize my

resources for their existence.

42 115 57 9

| could manage big game grazing on my property better
with additional information and non-biased technical

assistance.

My income is adver sely affected by the * general

inconvenience” of big game.

Hunting is an effective big game management
tool for our ranch operation.

17 108 75 19

25 66 97 35

48 91 55 27

Of those respondents who feel big game
use is intolerable and indicated that big game
grazing interrupts their grazing schedule (game
graze forage resources of some pastures before
they are scheduled to be grazed according to
their grazing system), 49% do not plan, and
51% do plan, for big game use in their grazing
land management plan. Of those survey
respondents that feel big game grazing
interrupts their grazing schedule, 56% indicated
that their operation also includes a public
grazing allotment, whereas 44% do not have an
allotment. Even though public alotments are
used as a grazing resource by private
landowners, big game still impact the use of
private land, and interrupt grazing practices.

A smilar percentage of survey
respondents whose operation is their primary
livelihood (40%) indicated that they plan for big
game use in their management plan compared to
those respondents whose operation is not their
primary livelihood (38%). Big game use of
private lands is recognized by landowners
regardless of their own dependence on private
land resources. Although less than haf of
survey respondents adjust management, big
game il utilize private land at the expense of
the resource.

Forty-five percent of survey respondents
that feel big game use is tolerable consider the
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presence of big game to be a benefit since their
family and friends hunt game species that use
the private land. Only 5% consider revenue
from hunting and/or outfitting services to
compensate for the costs big game impose. This
low percentage may be due to a lack of
landowners that provide guided hunting and/or
outfitting services, or a lack of landowners that
charge sportsmen to use their private land. Of
those landowners that consider the presence of
big game to be a benefit because of the hunting
opportunities, the majority agree (48%) and
strongly agree (29%) that hunting is an effective
big game management tool. Most of those who
feel hunting guide and/or outfitting compensate
for costs big game impose (89%) aso fed that
hunting is an effective management tool. On
the other hand, 81% of survey respondents that
consider big game use to be intolerable do not
fee that the benefits big game provide
compensate for their use of private land
resources. Just over half of these respondents
agree (36%) or strongly agree (21%) that
hunting is an effective big game management
tool. It is apparent that if landowners can
perceive some benefit from hunting big game
species, they are more likely to utilize hunting
as a management tool (Teer 1996).

A magjority of survey respondents who
consider big game use of their private lands to
be intolerable indicated that 1) big game use is
excessive and has a significant impact on their
operation (73%), and 2) the presence of big
game on private property is part of nature;
however, they do not have a voice in game
management  which  alows  excessive
populations to interfere with management of
their plant and water resources (72%). More
than half of the landowners who responded to 1
and 2 above agree (54% and 59%, respectively)
and strongly agree (11% and 9%, respectively)
that they could manage big game grazing on
their private property better with additional
information and non-biased technical assistance.
Even when big game use is considered
intolerable, the majority of landowners redlize it
is part of nature and are willing to manage in
order to reduce impacts big game imposes.

Summary

Respondents to this survey of big game
impacts on private grazing lands indicated that
all big game species, especially whitetail and
mule deer, ek, antelope and moose, use their
private lands in some way. It isnot only used as
afeed resource, but various habitat attributes for
survival as well. All resources important for the
economic survival of a farming/ranching
operation are utilized by big game species.
Livestock and wildlife use overlaps on private
lands throughout the year, but in spite of this,
wildlife use is considered tolerable by the
majority of respondents who recognized big
game use on their land. Wildlife species till
impact use by livestock on private lands even
when public land allotments are being utilized.
Only 40% of survey respondents plan for big
game use in their grazing land management plan
which indicates that big game are utilizing
private land a the expense of the forage
resource in some cases. Hunting is more likely
to be used as a management tool if landowners
can percelve some benefit from alowing
hunting on their property. The maority of
respondents that feel big game use is intolerable
realize it is part of nature, but are frustrated
because they do not have a say in wildlife
management and fedl they could manage better
with additional unbiased information.
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An Alternative Livestock Feeding Technique for Northern Climates

by Gene Surber, Taralyn Fisher, Dennis Cash, Paul Dixon and Jim Moore"

Most ranchers are interested in lowering
production costs through efficient management
techniques. One of the largest expenses on our
ranches is that of winter feeds.

In the northern United States and Canada,
goring forages for feeding during the non
growing season has been a practice for over 100
years. Swath, or windrow, grazing may be an
alternative.

Swath grazing is the process of cutting hay,
leaving it in windrows and allowing livestock to
graze these windrows in the winter.

Regardless of how ranchers are supplying
winter feed to their livestock, unless they can
rely on open grazing, there might be an
opportunity to supply part of their feed by
grazing swaths. Ranchers from Nebraska to
northern Alberta are using this method to cut
costs from their winter feeding operations.

Swath grazing is being done most extensively
with annual crops such as oats and barley. Some
ranchers are swathing their perennial hay crops
and leaving them in windrows for winter
grazing by livestock. Some Canadian ranchers
windrow late-seeded oats or barley hay and
successfully graze them through all types of
weather conditions. The practice has been used
during open winters and in snow depths of over
two feet with no apparent problems.

Research in Canada shows no difference
between the body condition of cows grazing

windrows compared to those being fed a
standard winter ration in confinement.

Also, the costs of swathing, baling, stacking,
storing and feeding baled hay can be reduced by
as much as 60 to 75 percent by alowing the
livestock to graze windrows. So why isn't every
rancher making use of this technique?

Swath grazing does involve some risk.
However, the perceived risk may be higher than
the actual risk.

Ranchers often say they are concerned about
their cows ability to forage through snow.
Cows will not paw through snow like horses or
elk for standing forage, but will push snow aside
with their heads and noses once a feed source is
exposed. Only under extreme conditions, such
as hard-crusted snow or icing, is there a
problem. Under these conditions, cows noses
can become sore, and they stop foraging. In
gituations where this has occurred, ranchers
have overcome this by driving a tractor down
the side of the windrow, which breaks the crust.

Before choosing swath grazing, ranchers must
also consider the availability of water, and, if
necessary, shelter.

Demonstr ation pr oject

The Montana Grazing Lands Conservation
Initiative (GLCI) funded a demonstration

1MSU Extension Natural Resource Specidist, MSU Animal & Range Extension Associate, MSU Extension Forage Specialist,
Y ellowstone County Extension Agent and Judith Basin County Extension Agent respectively
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project during the summer and winter of
1996/97 and 1997/98 to examine the
effectiveness of grazing forages that were
swathed into a windrow and then let lay until
mid-winter, at which time the swaths would be
grazed by livestock.

We chose a site near Geyser, Montana on
land that had been put into the Conservation
Reserve Program (CRP) in the fall of 1987. It
had been seeded with a mixture of pubescent
and crested whesatgrass and alfafa in the spring
of 1988. In July of 1996, approximately 15 acres
were swathed and left lay to be grazed in the
winter. The rest of the field was baled and the
hay removed.

Forage analysis was run on the swaths, hay
bales and standing material from August 1996
to January 1997. The anaysis had considerable
variation. The genera trend, however, showed a
dightly higher crude protein and Tota
Digestible Nutrients (TDN) for the bales
compared to the swaths, which were higher than
the standing dead material in this CRP stand.

M anagement Consider ations

To evaluate swath grazing, consider these
advantages, disadvantages and suggested
guidelines.

Advantages.
* Reduced labor requirements. One ranch in
Utah cut its labor force in half by switching
to this type of haying and feeding technique.

* Reduced costs for haying and feeding.
Below are cost estimates of dryland alfalfa
grass to sub-irrigated meadow hay. (Yield
estimated at 1 1/2 tons per acre.)

» Swathing $8 to $12/acre
* Raking $3to $4/acre

*Baling $8 to $10/acre (yield 1 1/2
tons/acre)

e Hauling and stacking ~ $8 to $10/acre
* Feeding $5 to $10/acre

Swath grazing eliminates baling, hauling,
stacking, and feeding, which reduces costs
by a minimum of $16/acre plus the cost of

Due to the later cutting date, the crude protein
and TDN were much lower than normal
Montana hay analysis. August crude protein
analysis was 7.6 percent in the bales, 5.8 percent
in the swath and 4.3 percent in the standing
material. TDN values were 50 percent in bales,
49 percent in the swath and 47 percent in the
standing material. No detectable drop in forage
value was noted in the analysis over the
following five months.

Rain can dilute the nutritional value of the
forages. However, there was no significant
ranfal after the field was swathed. Forage
analysis for the winter of 1997/98 indicated the
same trend of crude protein and TDN. Crude
protein values were 10.9 percent for the bales
and 8.3 percent for swaths, and TDN values
were 62.7 percent for bales and 49.9 percent for
swaths. Although the numbers are different,
nutritional value does not differ between bales
and swaths because efficiency of forage harvest
increases with swath grazing.

feeding. Additional costs for electric fence
and labor to move it have to be added back
in, which is estimated to be less than
$2/acre. Another hidden reduced cost is
machinery longevity. Balers, tractors and
hauling and feeding equipment will last
longer when handling less hay per year.

» Weather at haying time becomes less of a
concern. Summer rain showers reduce the
quality of hay waiting to be baled, whereas
fal -cut swath grazing is windrowed prior to
dry down.

» Manure handling is eiminated for the time
livestock are grazing swaths. Concentration
of livestock for any length of time is
minimized. This reduces the amount of
manure that needs to be hauled or spread in
the spring from concentrated winter feeding
areas.

Disadvantages:
* Crusting snow and ice may require breaking
with a tractor to enhance access to the
forage.
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» Extreme weather can cause problems, and
supplemental feeding may still be necessary
for short periods of time.

Wildlife such as deer and ek are a potential
problem. They may wak on ungrazed
swaths, which seals the snow and creates a
crust, thus making cattle grazing more
difficult. However, documentation as to the
total effect of wildlife is limited. Several
ranchers who deal with wildlife populations
on a regular basis report no additional
problems, but a survey of Canadian
producers indicated 23 percent of them had
wildlife problems. Canadian ranchers report
deer and elk prefer oat swaths to barley
swaths.

Wind might blow windrows before they are
fed. However, experience shows that wind is
not a problem if windrows are managed
properly (i.e., rolled-up right behind the
swather).

Swath grazing will require learning how to
effectively manage electric fence.

Suqggested Guidelines

Cut the forage crop, whether annua or
perennial, in the fall when nights are cooler.
Usudlly this will mean in late August or
September depending on individual climatic
conditions.

Plant annual forages, barley and oats late in
the spring or early summer so they will bein
the early dough stages in September for
windrowing.

Graze perennial forages evenly and fairly
heavily in the early spring so the regrowth is
at a higher quality vegetative state in the fall
for windrowing. It is advisable not to use the
same field of perennial forage every year.

Windrows should be no more than four feet
wide. High, dense windrows are preferable.
Most producers have swathers with 12- to

14-foot headers. Rake at least two of these
windrows together. It may be necessary to
rake more than two windrows together in
hay that is producing less than 1 1/2 tons per
acre. Raking windrows together will
increase their density, which will help keep
the mgority of the forage off the ground,
even under heavy snow loads. Hay that
comes in contact with the ground will decay
more quickly and be harder for the livestock
to consume. Tall windrows aso have the
tops exposed making them more accessible
to livestock. The exposed areas act as solar
collectors, which melts snow off a larger
portion of the windrows. Windrows,
however, can be made too big, which
encourages animals to bed on them and
waste more forage.

Rake windrows together while the hay is
still moist and not allowed to dry out.
Raking right behind the swather or mower is
best. It adso helps build a tighter compact
windrow that is less susceptible to wind
damage.

Cross fencing with electric fence can control
the time and amounts of forage animals have
available. Place electric fence at right angles
to the windrows. When the fence is moved,
the butt end of the open windrow should be
left in the newly fenced area. This leaves
some hay exposed, giving the cattle a
starting point where they will continue to
graze up the windrow.

In order to minimize waste, move the fence
every day, alowing only enough grazing
area for one day’s feed supply. If that is not
possible, move the fence at least every two
to three days. If more time is allowed, cattle
tend to overeat at the beginning of a grazing
period and be overly hungry before the
fence is moved. In a Nebraska study where
fences were moved every 10 to 14 days,
waste was as high as 26 percent. In other
studies where cattle were limited to one
day’s feed and then the fences moved, waste
has been lower than five percent.
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Summary

Swath grazing is a viable option for many
producers. It offers the potential to add value to
a livestock enterprise through reducing feed and
feeding costs as well as manure handling costs.
This does not mean “sell the baler.” It means, as
with any new practice, swath or windrow
grazing takes planning. Topography of grazing
area, water sources, shelter, fencing and class of
livestock all have to be carefully considered.
Implementing this grazing practice will require
careful monitoring of livestock to ensure your
livestock enterprise goals are being met.
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Effect of Age and Grain Processing M ethod on Diet Digestibility of Beef Cattle'

B.M.Rainey?, J.A. Paterson?, R.J. Lipsey?, R.N. Funston?, G.W. Brester®, and W.T. Choat?

Department of Animal and Range Sciences, *Department of Agriculture Economics, Montana State
University, Bozeman MT, USA

ABSTRACT: The objectives were to
determine the effects of anima age (cows vs
calves) and barley processing method (whole vs
rolled) when fed as a supplement to medium
quality grass hay (10.8% CP; 39.2% ADF, DM
basis), on diet and nutrient digestibility.
Sixteen, 31 mo old, Angus crossbred cows
(1170 + 59 Ib) and 16 newly weaned steer
calves (539 + 53 Ib) were alotted to treatments
in a2 x 2 factoria design. Cows and calves
were individually fed using Calan gates for 25
d. Light test weight barley (42 Ib/bu) was
provided at 0.5% BW (5.5 Ib-cow*-.d™* and 2.53
Ib-calf*-d*, DM basis). Grass hay was provided
to cows a 17.49 Ib-hdt.d? and to calves at
1118 Ibhdd? (DM bass). All animas
recéived 044 Ibhdtd! of a 36.7% CP
supplement. All animals were adapted to the
diet and Calan gates over a 10 d period prior to
beginning the experiment. Chromic oxide (10
ghdt.d!) was dosed orally via gelatin capsules
from d 14 through 24 as an indigestible marker
to estimate fecal output. Fecal grab samples
were collected at 1400 h on d 22 through 25.
Data were analyzed as a 2 x 2 factorid
arrangement of treatments using the GLM
procedure of SAS. The main effects of age and
processing method were determined along with
the corresponding interaction. No age X
processing interactions were detected for OM,
N, ADF or NDF digestibilities. Organic matter
and N digestibilities (52.8 vs 43.3 % and 39.2 vs
27.2 %) were greater (P < 0.01) for calves
compared to cows, but ADF and NDF
digestibilities were smilar. Processing did not
influence OM, N, ADF, or NDF digestibility. A
processing method x age interaction was
observed (P < 0.05) for starch digestibility.
Processing did not affect starch digestibility
when fed to calves (average of 80.7%), but
rolled barley dramatically improved starch

digestibility when fed to cows (71.4% vs 23.3% for
rolled vs whole). No differences were observed in
starch digestibilities between cows and caves
consuming rolled barley (71.5 vs 87.6 %; P =
0.12). When whole barley was fed, starch
digestibility was reduced by 68.4% in cows
compared to calves (23.3 % vs 73.7 %; P < 0.01).
These data suggest processing of barley is of
greater value for mature cows compared to younger
calves.

Key words. Barley, Starch digestibility,
Grain processing

Introduction

Barley is often fed as a supplement to cattle
in the western United States and Canada due to it
being extensively grown (Feng et a., 1995). Light
test weight barley (42 Ib/bu) can be a result of
drought, but seasonal weight variation has no effect
on NEy, content (Suleiman 1979). Bowman (2001)
compared light (42 Ib/bu) to heavy test weight (52
Ib/bu) barley for backgrounding calves and found
no differencesin efficiency of gain.

The magjority of ration energy in cattle diets
is supplied by starch (Boyles, 2000), but the
addition of whole grain supplements generaly
results in a decrease in performance compared to
processed grains (Owens et a., 1997). Processing
methods were originally developed to improve
starch and protein digestibility of the grain (Boyles,
2000). Nicholson et al., (1971), Ahmed et d.,
(1973), and Morgan and Campling (1978) found
that OM digestibility was decreased when whole
barley was fed. Dry rolled barley increased OM
digestibility 42% and starch digestibility 100%
(Tolland, 1976). Likewise Morgan and Campling
(1978) reported a 49% decrease in starch
digestibility with whole barley, and Mathison
(1996) found a 37% average decrease in starch
digestibility when whole was compared to rolled
barley.
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Campling  (1991) indicated that
definitive evidence was not clear concerning the
effect of age on digestion of whole grain.
Because of decreased chewing efficiency,
younger cattle should digest whole grain better
than older cattle (Nicholson et al., 1971,
Morgan and Campling, 1978). Tolland (1976)
reported that there continues to be a need to
define the utilization of processed and
unprocessed grain as influenced by animal age.

The hypothesis tested was that there
were no differences in diet and nutrient
digestibility due to barley processing or cattle
age. The objectives were to determine the
digestibility differences between cows and
caves fed whole or rolled light test weight
barley as a supplement for medium quality grass

hay.
Materials and M ethods

Sixteen, 31 mo old, pregnant (second
trimester) Angus crossbred cows (1170 + 59 Ib)
and 16 newly weaned steer calves (539 * 53 |b)
were used in this 25 d experiment. Treatments
were arranged in a 2 x 2 factorial design testing
the main effects of animal age (cows vs. calves),
barley processing method (whole vs. rolled) and
the interaction of age and processing method.
The diet consisted of light test weight barley (42
Ib/bu), medium quality grass hay (10.8% CP;
39.2% ADF, DM basis), and a 36.7%
commercially produced protein and mineral
supplement. Barley was fed at 0.5% of BW (5.5
Ib-cow?-d? and 253 Ib-caf’d?, DM basis).
Hay was provided to cows at 17.49 Ib-hdt.d*
and to calves at 11.18 Ib-hd*.d* (DM basis).
All animas received 044 Ib-hd*d* of the
supplement. The diets were formulated
isonitrogenous (12.6% CP) and isocaloric (0.67
Mcal/lb NEy, 0.38 Mcal/lb NE;; Table1). A 10
d acclimation period was used to adapt animals
to individua electronic feeding gates (Caan
Gates, American Calan, Northwood, NH), and
waterers.  There were eight pens with four
animals per pen (4 pens contained cows, 4 pens
contained calves). Both cows and calves were
randomly assigned to a diet containing either
whole barley or rolled barley with each pen

containing two animals receiving each of the two
treatments. Starting on d 1 and continuing through
d 25, all animals were fed their respective diets at
approximately 0700. Starting on d 14 and
continuing through d 24, al catle were
individually dosed with a geatin capsule
containing 10g of chromic oxide to estimate fecal
output. Feca grab samples were collected from d
22 through d 25 at the time the chromic oxide was
administered (1400 h). All feed and fecal samples
were dried in aforced-air oven (60°C) for 72 h and
ground in a Wiley mill to pass a 1-mm screen.
Feed and fecal samples were analyzed for DM,
OM, N, and ADF according to AOAC (1995)
methods. Neutral detergent fiber was determined
using National Forage Testing Association (5.1)
procedures (AOAC, 1995), while starch content
was by AOAC (2000) methods. Chromium content
of feces was determined using inductively coupled
argon plasma methods AOAC (1995).

Statistical Analysis

Intake and digestibility were analyzed as a
2 x 2 factoria arrangement of treatments using the
general linear model (GLM) procedure and LSD of
SAS (SAS Ingt. Inc., Cary, NC 2001). The main
effects of age and processng method were
determined along with the age x processing
interaction. Animal was the experimental unit, and
differences were considered significant at P < 0.05.

Results and Discussion

No age X processing interactions were
detected for OM, N, ADF or NDF digestibilities.
Organic matter (528 vs. 433 %) and N
digestibilities (39.2 vs. 27.2 %) were greater (P <
0.01) for calves compared to cows (Table 2).
These differences in OM digestibility are similar to
results summarized by Mathison (1996).
Processing method likewise did not change OM, N,
ADF or NDF digedtibilities.

A processing method by age interaction
was observed (P < 0.05) for starch digestibility.
Rolling the barley did not affect (P = 0.18) starch
digestibility when fed to calves (avg. of 80.7%),
but dry rolling did dramatically improve (P < 0.05)
starch digestibility when fed to cows (71.4% vs.
23.3% for rolled vs. whole), and agrees with
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Mathison (1996). Although, no differences
were observed in starch digestibilities between
cows and calves consuming rolled barley (71.5
vs. 87.6 %; P = 0.12), when whole barley was
fed, starch digestibility was reduced by 68.4%
when fed to cows compared to calves (23.3 vs.
73.7 %; P < 0.01). Results of the present
experiment also agree with results by Morgan
and Campling (1978) and Mathison (1996) who
found that individua starch digestibility
variation was highest when whole barley was
fed and lowest when the grain was processed.

Implications

Results of this study suggest that there
was no advantage in processing light test weight
barley when fed to calves as a supplement for
medium quality grass hay. However, these data
do suggest that processing barley was required
for mature cows because of depressed starch
digestibility compared to whole barley. The
cause of this variation in starch digestibility is
probably related to differences in mastication
and rumination.  This provides additional
evidence that the effects of barley processing on
forage digestion could be an important
determinant of animal performance. Therefore,
future research will be aimed at determining the
effects of barley processing on forage NDF
digestion.
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Table 1. Composition of rations and nutrient analysis of barley supplemented hay diet fed to cows

and calves
ltem Hay Barley CP Supplement Tota Diet
Ration Comp., % of
DM
Cows 74.65 23.47 1.88
Calves 79.01 17.88 3.11
DM Analysis
Dry Matter, % 90.17 92.20 89.50 90.63
N, % 1.72 2.64 5.87 2.02
ADF, % 39.20 7.81 17.00 29.80
NDF, % 62.30 29.00 23.80 47.68
Starch, % -- 42.58 341 9.16
NEm, Mcal/lb 0.60 0.89 0.65 0.67
NEg, Mcal/lb 0.36 0.59 0.37 0.38
Calcium, % 0.92 0.14 5.38 0.89
Phosphorus, % 0.26 0.55 1.22 0.34
Zinc, ppm 22 43 1366 64.66
Copper, ppm 6 10 483 21.95
Test wt., Ib/bu 42
Table 2. Effect of age and barley processing method on apparent total tract nutrient digestibility
Age: Cows Calves P - value
Item Anima | Processing
Processing: Whole | Rolled | Whole | Rolled | SEM® | Age® | Method
No. Animals 8 8 8 8
Avg. BW, Ib 1177 1166 539 537
DMI, % BW
Hay 15 15 2.07 2.08 0.01 NS
Barley 0.47 0.47 0.47 0.47 NS NS
Suppl. 0.04 0.04 0.08 0.08 NS NS
Total diet 1.99 2.01 2.62 2.64 0.01 NS
Intake (Ib)
OM 21.65 21.65 13.02 | 13.02 -- 0.01 NS
N 0.46 0.46 0.28 0.28 -- 0.01 NS
ADF 7.32 7.32 4.63 4.63 -- 0.01 NS
NDF 12.53 12.53 7.76 7.76 -- 0.01 NS
Starch 2.57 2.57 1.19 1.19 -- 0.01 NS
Digestibility, %
OM 39.03 47.51 52.28 | 53.38 33| 0.01 0.16
N 23.53 30.97 37.58 | 40.68 41| 0.01 0.21
ADF 24.39 26.00| 32.17| 31.06 52| 0.23 0.96
NDF 44.53 4528 | 48.25| 47.27 37| 045 0.98
StarcH’ 23.33°| 7149'| 7374'| 8758 7.2 -- --
3Standard error of least squares means
®Cows vs calves

‘Whole vsrolled barley
dAge x processing interaction (within arow means without a common superscript letter differ P < 0.05)
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Figure 1. Interaction of animal age and barley processing method on diet starch digestibility
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dAgex processing method interaction (means without a common superscript letter differ P < 0.05)
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Pre-Harvest Factors|Influencing Beef Tenderness. A Review

W.T. Choat and J. A. Pater son

Montana State University, Bozeman, Mt

I ntroduction

According to the 2000 National Beef
Quality Audit, “inadequate tenderness’ was
ranked among the top five of greatest quality
challenges facing the beef industry. To date,
tenderness has not been considered to be an
economically viable trait in the selection of beef
cattle due to a lack of economic signals from
end users of beef. However, as the beef
industry acquires a greater number of branded
products, more within beef competition is
created which allows the consumer more power
to influence the types of branded beef products
available. This within beef competition
stimulates change much more rapidly compared
to a strict offering of commodity beef where the
only competition is other protein sources such
as pork and poultry. This increased power in
the hands of consumers could stimulate the
economic signals for guaranteed tender beef
much more rapidly. It is important for beef
producers to understand the factors which
influence tenderness and the factors each
segment of cattle production can control in
order to take advantage of the economic signals.

FactorsInfluencing Tenderness

There are numerous factors which
influence the tenderness of beef and they can be
described by the time in which they influence
the product. The aim of this paper is to focus on
factors influencing tenderness which are under
direct control of the producer or essentially pre-
harvest factors. Pre-harvest factors which have
been shown to influence tenderness include
genetics, the use of anabolic implants, feeding
of MGA (melengestral acetate) and vitamin Dy
aswell asthe sex of the animal.

Genetics can influence tenderness as it
does most other economically important traits.
Wulf et al. (1996) observed a significant affect
of sire on tenderness, in this study 18 sires (10
Charolais and 8 Limousin) were mated to
crossbred cows and differences in tenderness
were measured due to sire at 6 different aging
periods (1, 4, 7, 14, 21, and 35 d) (P < 0.10).
Furthermore O’ Connor et a. (1997) compared
Bos indicus to Bos Taurus cattle and found that
cattle containing 3/8 Bos indicus breeding had
higher average shear force values and a greater
percentage of steaks with shear force values
greater than 8.5 l|bs compared with cattle
consisting of primarily Bos Taurus breeding
when aged for 4, 7, 14, 21, or 35 d. The
methods available for determining a certain sires
ability to pass on positive tenderness attributes
are limited. However, certain breeds are
reporting expected progeny differences for
tenderness and with continuing advances in
molecular technologies such as gene markers,
the ability to include tenderness in a selection
regime of other economically important traits is
in the not to distant future.

The use of anabolic implants remains an
important tool in beef production because
weight continues to be the leading trait of
economic importance in beef production.
Implants are a management tool which can if
used excessively overcome our selection for
other economically important traits. In areview
(Morgan et a, 1997) of forty-nine implant trials
conducted after 1989 of was reported that
aggressive implant strategies (70 d or less from
final implant to slaughter) caused an 8.7 to 36.5
% (dependent on implant type) decrease in
USDA choice carcasses compared to
intermediate (< 100 and > 70 d from final
implant to slaughter) or conservative (100 d or
more from final implant to slaughter) implant
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strategies. The effects of implants on beef
tenderness were confounded by aging period,
but in general the review revealed a 1.1 Ib
increase in shear force for implanted cattle
compared to nonimplanted controls. The
effects of aging can reduce the negative effects
of implants on tenderness, for example steaks
from intermediate or aggressively implanted
cattle aged for 21 d post mortem had similar
shear force values to steaks from non implanted
cattle aged for 7 d (Morgan et a, 1997).
Despite the positive effects of aging, Morgan et
al. (1997) reported that the average aging period
in the industry is only 4 to 7 d which would not
allow enough time to aleviate the tenderness
problems caused by aggressive implant
strategies.

Another pre-harvest factor which might
influence tenderness is the feeding of MGA,
however only limited research is available.
Melengestral acetate is a feed additive routinely
fed to feedlot heifers to suppress estrous and
promote weight gain. A single experiment has
been completed evaluating the effects of MGA
on beef tenderness in steers and heifers (Bushy
et a, 2001). Although MGA is not currently
approved for steers Busby et al. (2001) fed 480
steers and heifers over a three year period
Steers and heifers were fed for an average of
153 d. It should be noted that steers and heifers
were not harvested on the same day and implant
types were different for steers and heifers.
Feeding MGA reduced (P < 0.05) the average
shear force value for steers (6.27 vs 6.63 |b) and
heifers (6.73 vs 6.95 Ib) compared to controlsin
al three years of the study. Additionally,
feeding MGA also improved marbling scores of
steers and heifers compared to controls.
Eventhough results of this experiment are
interesting, no possible mechanisms were
proposed to explan why MGA improved
marbling and decreased shear force. The
possibility that these results could have been
confounded by implant type or kill date were
not discussed. Present research at Montana
State and Colorado State Universities is aso
evaluating the effects of MGA on beef
tenderness of steers and heifers. No implants
were administered to steers or heifers and both

sexes will be harvested on the same day to
reduce the effects of harvest date.

Another potential means of altering beef
tenderness is feeding supplemental vitamin D3
shortly before cattle are harvested. Severa
studies (Swanek et al, 1999; Karges et al, 2001;
and Montgomery et a, 2002) have found that
feeding supplemental vitamin D3 immediately
prior to daughter improved beef tenderness,
especially when the steaks tended to be tough.
Unfortunately negative effects of supplementing
excessve levels of vitamin Ds have been
associated with decreased DM intakes (Karges
et al, 2001). Thisreduction in intake along with
the variation in improved tenderness appear to
be the primary factors hindering industry
adoption of this practice.

The effects of sex on tenderness have
received little attention in the past, with the
assumption that steers and heifers were equal in
terms of tenderness. The research to date
concerning the effects of animal sex on beef
tenderness is somewhat mixed. Initiad studies
where tenderness was evaluated between steers
and heifers (Kropf and Graf, 1958; Gracia et al,
1970; and Prost et a, 1975) observed no
difference in the shear force value of steers vs
heifers. However, al three of these experiments
contain  discrepancies pertaining to the
comparison of steers vs heifers. For example
Kropf and Graf. (1958) and Prost et a. (1975)
both had a lack of background information
which might have influenced the tenderness of
either the steers or hefers or both. The
discrepancies in the study conducted by Gracia
et a. (1970) are simply a small sample size of
19 steers and 19 heifers. In addition to earlier
experiments Zinn et al. (1970) evaluated the
effects of days on feed and sex on the shear
force of three separate muscles after 10 different
feeding periods and observed that heifers had
greater shear force values after 240 d on feed
compared to steers. The study by Zinn et al.
(1970) appears more relevant because variation
was controlled since one breed of cattle with
similar backgrounds and harvest dates were
used. More recent studies evaluating the effect
of sex on tenderness include (Wulf et a, 1996;
O’ Connor et al, 1997; and Busby et a, 2001).

71



Wulf et al. (1996) observed that strip loin steaks
from heifers had greater shear force vaues than
those from steers; however, these effects were
confounded by implant treatment as heifers
received an additional 200 mg of testosterone
propionate which steers did not receive.
O’ Connor et a. (1997) aso observed that strip
loin steaks from heifers were tougher than those
from steers (8.16 vs 7.05 Ib; P < 0.05) within
Bos Indicus breeds. Despite  similar
backgrounds and management among steers and
heifers in this experiment, harvest dates were
not similar which raises speculation as to why
differences between steers and heifers were
observed. The most recent experiment
evauating the effects of sex on tenderness
(Busbhy et a, 2001) used 480 steers and heifers
fed over a three year period in which, al
management practices were similar for steers
and heifers with the exception of harvest date.
Heifers had 6% higher average shear force
values compared with steers (6.84 vs 6.45 Ib; P
< 0.01). Although there are causes of doubt
among the results of the previous studies there
does appear to be a trend towards tougher beef
produced from heifers compared with steers.
Researchers at Montana State University are
currently conducting an experiment to more
fully explain discrepancies in the literature
concerning the effects of sex on beef tenderness.
The experiment consists of 100 steers and 100
heifers of similar backgrounds and genetics.
Fifty of these 100 heifers were initially spayed
to help determine if the differences in
tenderness are due to the ovarian function of
heifers. All steers and heifers will be harvested
on the same day and following a 24 to 36 h chill
a 10 cm section of the strip loin will be removed
from each carcass and cut into three 2.5 cm
steaks. The steaks will be aged at 2 °C for either
7, 14, or 21 d. Following aging, steaks will be
cooked to a medium degree of doneness (70 °C)
and evaluated for tenderness using a Warner
Bratzler shear force machine.

Summary

Economic signals regarding  beef
tenderness are likely limited due to the difficulty

in which tenderness is measured. However, the
beginning of marketing beef based on
guaranteed tenderness is in its infancy in the
beef industry. One example is “Nolan Ryan’s
branded beef” from Texas. It is critical that
methods of influencing tenderness are available
to producers at or before the discovery of an
accelerated method of measuring tenderness.
Of al of the pre-harvest factors which influence
tenderness, there appears to be no obvious
method available at this time which would allow
producers to precisely influence the tenderness
of the product they produce. However, there
does appear to be severa methods in which
producers might manipulate the final tenderness
of beef prior to harvest and those include the use
of EPDs for tenderness, intermediate use of
anabolic implants or potentially the combination
of aggressive implant strategies and the feeding
of vitamin y. Furthermore, the effects of sex
appear to favor steers which may lead to the
potential feeding of vitamin Ds to heifers to help
equalize their tenderness, and(or) enhance post
harvest management of tenderness by increasing
aging periods or electrical stimulation, for
example. The effects of feeding MGA to
improve tenderness are not clear, and this as
well as al other pre-harvest factors influencing
tenderness needs further research to recommend
clear and concise methods of influencing beef
tenderness.
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Abstract: Seventy pens of feedlot cattle (avg
202 hd/group) from seven states were anayzed
to determine the effects of various management
practices used at the ranch on the performance,
health and carcass traits in the feedlot. Age a
weaning averaged 220 d and ranged from 148 to
290 d. After weaning, calves were
backgrounded an average of 69 d with a range
from O to 135 d. The weight of the calves
entering the feedlot (In Wt) averaged 719 |b and
ranged from 456 to 891 Ib. AsIn WT increased,
percent morbidity and mortality decreased and
ADG and the hot carcass weight increased. The
groups were fed an average of 167 d in the
feedlot and had an ADG of 2.95 |b; steers
gained 0.31 Ib/d more (P < .05) than heifers.

Calves that had heavier In Wt and calves with
faster ADG had heavier (P < .05) hot carcass
weights. Heavier hot carcass weights
contributed to more (P < .05) carcasses
receiving the USDA Choice grade. Morbidity
averaged 11% and ranged from O to 39%. Of
the calves removed from pens for medical
treatment, 36.6% were pulled in the first 30 d
and 40.2% were pulled from d 30-60.
Morbidity was increased (P < .05) by 6.7%
when the calves were commingled in the
feedlot. The percent that died in the feedlot
averaged 1.29% and ranged from 0-5.1%. In
comparing MT calves to surrounding states, MT
calves were not different (P > .05) for morbidity
or mortaity but were faster (P < .05) gaining,
had heavier (P < .05) hot carcass weights and
more (P < .05) Choice carcasses. Commingling
calves in the feedlot resulted in more (P < .05)
morbidity and calves that entered the feedlot at
heavier weights had less mortality, higher ADG
and HCW, and more Choice carcasses. These
data indicate In Wt and commingling was

critical to health, performance and carcass
quality.

I ntroduction

At the 1995 Nationa Cattlemans Beef
Assoc. Strategy Workshop (NCBA, 1995), the
emphasis on overcoming beef's shortcomings
included the following: 1) assisting producers
with use of selection and management
techniques to produce cattle that fit customer
expectations for marbling, red meat yield and
weight; 2) develop a cattle identification system
that facilitates data collection and information
feedback and reduced reliance on hot-iron
branding; 3) continue to develop and apply
technology to enhance the quality of beef and 4)
identify breeding systems that optimize
production, palatability and profitability.

Taking a systems approach encourages
producers, feeders, and packers to work together
to produce a product and share the risk and
rewards of that product. Only recently has the
beef industry attempted to work together to
regain market share lost to more integrated
protein sources, namely pork and poultry.
However, few large studies exist that have
documented the impact of ranch management
practices on feedlot health, performance and
subsequent carcass value. This survey-study
evaluated calves destined for a branded beef
program and was conducted to more fully
characterize the effects of ranch management
practices on morbidity, average daily gain, hot
carcass weight and quality grade.
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Materialsand M ethods

Pen data were collected on seventy-five
pens from four feedlots with a total of 14,643
steers and heifers from 41 ranches in seven
states(MT, WY, CO, NE, TX, UT and ID) born
between December 1999 and April 2000 and
harvested between October 2000 and September
2001. One ranch was deleted from the analysis
due to unusually high (> 2 SD) morbidity and
mortality. Two additional pens were also
deleted due to unusually high morbidity.

A survey was sent to each rancher to
determine  the management practices
experienced by each group of calves before
weaning. Data compiled included mineras
usage, breeding programs and type of vaccines
used. Another survey was aso sent to
backgrounders but due to the low return,
conclusions could not be made. Fifty-four of
the groups were classified according to the
breeding program. Straightbred British (SB),
British crossed with British (BB) and British
crossed with Continental (BC) were 31.5, 3.7,
and 64.8% of the pens, respectively. Fifty-two
of the groups were classified according to type
of vaccines used for BRSV. Moaodified live
vaccines were used on 82.7% of the groups and
17.3% of the groups received killed vaccines.
Selected data are presented in Table 1.

Statistical Analysis

Data were analyzed with Genera Linear
Mode of SAS (SAS Ingt, Inc., Cary, NC).

Categorical data were analyzed with CATMOD

and LOGISTIC procedures of SAS (SAS Inst,

Inc., Cary, NC).
Main effects of Sex and Biological Type
influence and a Sex x Biologica Type
interaction were tested for significance of
selected feedlot performance and carcass
traits. The Sex x Biological Type
interaction was not significant (P > .05) and
was removed from the analysis.

The marginal effect of changing ADG by
0.099 Ib/d was calculated by dividing the
cost/d ($1.40) by an ADG of 3.00 Ib and
then multiplied by a constant gain of 602 Ib.
Then the cost/d ($1.40) was divided by 3.11
Ib/d and multiplied by 602 Ib. The
difference was the marginal effect of an
additional 0.099 Ib/d gain.

Results and Discussions

Seventy pens of feedlot cattle (avg 202
hd/group) were analyzed to determine the
effects of various management practices used at
the ranch on the performance, health and carcass
traits in the feedlot. Age at weaning averaged
220 d and ranged from 148 to 290 d (Table 1).
The calves were backgrounded an average of 69
d with arange from 0 to 135 d. Unfortunately,
the health and performance of calves in the
background period could not be determined due
to the low response from the owners/managers
of the background yards.

Table 1. Summary of Selected Data collected in the Feedlot on Calves Targeted for
a Branded Program.

[tem No. M ean SD Min M ax SEM
Group size 69 202 119.7 22 485 14.4
Wean Age 53 220 307 148 290 4.2
Days of BG 56 69 30.2 0 135 4.0

In wt. Ib 68 719 88.8 456 891 10.8
DOF? 70 167 27.7 08 221 33
ADG?, |b 59 2.95 0.29 2.18 353 0.037
HCW', Ib 70 785 520 628 877 6.2
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Dressing Percent9, % 70 64.0

Ché& P, % 70 65.2
YG1& 2, % 70 39.4
AveYG 70 3.06

0.91 61.6 65.7 0.11
20.5 22.0 97.3 245
23.2 0.97 93.6 2.77

0.31 2.18 3.52 0.037

& Days on feed in the feedlot.
¢ Average daily gain in the feedlot.
" Hot carcass weight.

9 Dressing percent = Hot carcass weight/Harvest weight.
" Percent of carcasses that quality graded USDA Choice or better.
' Percent of carcasses that were yield graded 1 and 2.

The weight of the calves entering the
feedlot (In Wt) averaged 719 |b and ranged from
456 to 891 |Ib. As the weight of the calves
entering the feedlot (In WT) increased, the
morbidity and mortality decreased (P < .05). As
the In Wt increased, the ADG ad the hot
carcass weight also increased.

The groups were fed an average of 167 d
in the feedlot and had an average ADG of 2.95
Ib. Steers gained 0.31 Ib/d more (P < .05) than
heifers. Calves that had heavier In Wt and
calves with higher ADG had heavier (P < .05)
hot carcass weights which contributed to more

(P < .05) carcasses receiving the USDA Choice
grade.

Morbidity averaged 11% and ranged
from O to 39%. Of the calves pulled for
treatment, 36.6% were pulled in the first 30 d
and 40.2% were pulled from d 30-60 (Table 2).
Morbidity increased (P < .05) by 6.7% when the
caves were commingled in the feedlot. The
percent of calves sold as a realizer averaged
0.8% and ranged from 03.45%. The percent
that died in the feedlot averaged 1.29% and
ranged from 0-5.1%.

Table 2. Summary of Morbidity, Mortality, and Realizers in the Feedlot.

[tem No. Mean SD Min M ax SEM
Morbid?, % 57 10.99 9.67 0 39.1 1.34
Mortality?, % 58 1.29 1.24 0 5.1 0.16
Redizers’, % 54 0.80 0.95 0 34 0.13
Morbidity, %
0-30d, % 51 4.02 47 0 23.9 0.66
31-60d,% 51 442 6.6 0 313 0.92
>61d, % 51 291 2.6 0 13.9 0.36

¢ Percent of the group that was morbid in the feedlot.

b Percent of the group that died in the feediot.

¢ Percent of calves that are sold prior to achieving their harvest weight, usually due to respiratory

illness.

Commingling of calves in the feedlot
resulted in more (P < .05) calves being pulled
for treatment compared to calves that were not
commingled (15.39 vs. 9.37%, respectfully).

However, commingling did not affect (P > .05)
the percent realizers, mortality or ADG do the
cavesin the pen (Table 3).
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Table 3. Effect of Commingling in the Feedlot on Health and ADG

Commingled No. Comingled Not Comingled SE P value
Pulled, % 52 9.37 15.39 251 .05
Redlizers, % 54 0.79 0.83 0.30 .90
Dead, % 58 1.37 1.04 0.33 .39
ADG, |b 59 3.00 2.89 0.17 .26

Heifers were lighter (P < .05) than steers
upon entry into the feedlot (669 vs. 730 Ib,
respectfully). Heifers were sower growing
(2.73 vs. 3.09 Ib/d respectfully) and had lighter
HCW (740 vs. 801 Ib, respectfully) compared to
steers. However, heifers were not fed longer (P
= .43) than steers. Carcasses from heifers had a

higher percent that graded Choice or better
compared to steers (77.6 vs. 622 %,
respectfully). The average yield grade was
significantly different (P < .05) between heifers
and steers (3.20 vs. 3.04, respectfully). A
summary of the effects of sex of the calvesin
the pen is presented in Table 4.

Table 4. Effect of Sex of Cavesin the Feedlot on Performance and Carcass Traits.

Sex Helfers Steers SE P value

No. 23 47

InWt, Ib 668 730 19.64 .05
ADG, Ib 2.73 3.08 0.07 .05
DOF, d 172 166 6.4 43
HCW, Ib 741 802 10.98 .05
Choice, % 77.6 62.2 3.9 .05
AveYG 3.20 3.04 0.06 .05

Significant differences existed between
calves that were straightbred British (SB) and
calves that were British x Continental (BC) for
In Wt, DOF, quality and yield grade. BC calves
were heavier (P < .05) entering the feedlot (734
vs. 664 |b, respectfully) and were fed fewer (P <
.05 d compared to SB (159 vs. 179,
respectfully). SB and BC calves had similar (P

> .05) ADG and HCW. Carcasses from SB
calves had a higher (P < .05) percent that graded
Choice or better (82.0 vs. 57.8%, respectfully)
but had poorer (P < .05) yield grades (3.30 vs.
2.94, respectfully) compared to carcasses from
BC cavess. A summary of the effects of
biological type is presented in Table 5.
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Table 5. Effect of Biological Type on Feedlot Performance and Carcass Traits.

[tem British Continental SE P value

No. 22 36

In Wt, Ib 664 734 18.41 .05
ADG, Ib 2.89 2.93 0.07 .50
DOF, d 179 159 5.8 .05
HCW, Ib 767 774 10.03 .60
Choice, % 82.0 57.8 3.6 .05
AveYG 3.30 2.94 0.06 .05

We had three questions that we wanted
to answer from this data. First, what factors
affected health, performance and quality grade.
Second, what was the marginal cost or change
in gross income per hd due to changes in hedlth,
performance and quality grade. Third, were
caves from MT different vs. calves from the
other states in measures of hedth, ADG, HCW
or qudity grade in this study. Initially, we felt
level of heterosis, nutrition (minerals, green
grass at weaning), vaccinations (schedule and
type) and backgrounding at the ranch would
have an affect on hedlth in the feedlot. In
addition, the In Wt, commingling and age of the
caves when they entered the feedlot would
contribute to overall health. However, the
results of the regression only found In Wt and
commingling to be significant (P < .05) in
changing morbidity and only explained 12% of
the variation in the percent morbid. Calves
from MT were not different (P > .05) for
measures of health relative to calves from other
states in this study. Furthermore, the type of
vaccine (modified live vaccine vs. killed),
vaccine schedule or use of minerals was not
important in explaining the variation in health.
Thus, ranch management practices prior to
weaning were not effective in this study in
reducing variation in morbidity or mortality.

The percent morbidity averaged 11%
and ranged from 0-39%. Of the calves that were

morbid, 70% were treated once, 20% were
treated twice and 10% were treated three times.
The chute charge was $1 and the medicine and
veterinary (med/vet) charge was $15/freatment.
As In Wt increased, the percent morbid
decreased (P < .05). An additiona 22 |b In Wt
(701 vs. 723 b, respectively) resulted in a 0.63
percentage point reduction in the percent of
morbid calves. This resulted in a $0.14/hd
difference due to a decrease in morbidity. In a
pen of 250 hd, the advantage of 22 |b heavier In
Wt was $35.00.

Mortality averaged 1.3%. Only In Wt
was significant (P < .05) but explained a small
(Adj R- Sg = 0.12) portion of the variation in
the percent mortality. For every 22 Ib increase
in In Wt, the percent dead decreased by 0.11
percentage points. A conservative assumption
was made that feeder calves that varied by 22 Ib
(701 vs. 723 Ib, respectfully) and purchased at
$1.87/kg resulted in a marginad change of
$0.40/hd or $100.00/250 hd pen due to
mortality. These caves may or may not have
been morbid and treated before death, thus
additional health costs may have occurred but
have not been included in this example for this
demonstration.

We analyzed factors for their affect on
ADG in the feedlot. These included morbidity,
mortality, breed type (British vs. Continental),
heterosis (straightbred vs. crossbred), sex of the
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calves, the number of days the calves were
backgrounded, and weight and age of the calves
entering the feedlot. In addition, we wanted to
know if the state the calves originated from
would explain variation in ADG.

Daily gain in the feedlot averaged 2.95
Ib/d. Factors that were important to explaining
ADG were the state the calves originated, sex of
the calves and the percent mortality in the pen.
The regression analysis explained 45% of the
variation in ADG. Calvesfrom MT gained 0.19
Ib/d faster (P < .05) relative to other states and
steers gained 0.31 Ib/d faster (P < .05) than
heifers. A 22 b change in In Wt (701 vs. 723
Ib, respectfully) resulted in a 0.11 percentage
point change in the percent that died in the pen
which changed the ADG by 0.01 Ib/d.

Factors that were analyzed for their
effect on HCW were morbidity, mortality, breed
type (British vs. Continental), heterosis
(straightbred vs. crossbred), sex of the calves,
and weight and/or age of the calves entering the
feedlot. In addition, we wanted to know if the
state the calves originated from would explain
variation in HCW. We also warted to know
which measurement was more accurate in
explaining variation in HCW: the number of
days the calves were fed in the feedlot, the
weight gained in the feedlot or the ADG in the
feedlot.

The In Wt and ADG were significant (P
< .05) in explaining variation in HCW and ADG
was better than weight gain or the number of
days the calves were fed in explaining variation
in HCW. A 22 |b change in In Wt affected
health and ADG which impacted HCW by 3.46
Ib. The carcass was valued at $1.05/lb and
resulted in amarginal change of $3.63/hd.

The change in HCW was used with the
change in ADG to determine the change in the
cost of gain. The cost of gain was calculated by
dividing the cost per day ($1.40) by the ADG
and multiplying the result by the respective
weight gain of each option. The difference in
cost of gain was the marginal value change for
ADG. For this example, the In Wt was 703 vs.
723 Ib, the ADG was 3.15 vs. 3.19 |b and the
weight gain was 575 vs. 558 Ib for Option 1 and
Option 2, respectively. The marginal value
change due to faster ADG was $7.97/hd.

The percent of the pen that graded
USDA Choice or better averaged 64.8% and
45% of the variation was explained by sex of
the calves (steers had a lower percentage of
Choice carcasses compared to heifers) in the
pen, breed (Continental cross calves had a lower
percentage of Choice carcasses compared to
calves with no Continental influence) and hot
carcass weight (calves that had heavier
carcasses graded better than calves with lighter
carcasses).

The increase in HCW (3.46 |b) increased
the percentage of carcasses that graded Choice
by 0.38 percentage points. Conservatively,
Choice carcasses were priced at $1.10/lb and
Select carcasses were priced at $1.05/lb. Selling
the carcass on this “grid” would result in an
additional $0.28/hd or $70.00/250 hd. The
cumulative effect of an additional 22 |b of In Wt
due to a reduction in the percent morbidity
($0.14/hd), the reduction in  mortality
($0.40/hd), the increase in ADG ($7.97/hd), the
increase in HCW ($3.63) and the increase in the
percent of carcasses that graded Choice
($0.28/hd) was $12.42/hd or $3105.00/250 hd.
The regression analysis for an additional 22 Ib
In Wt was presented in Table 6.

Table 6. The Cumulative Value Change of an Additional 22 Ib In Wt per hd.

Item Regression | Option 1 | Option 2 | Marginal | Value
Change | Change
I ntercept 29.53367
Commingled® 6.701105 1
In Wt, 1’ -0.02852 723
M or bidity, % 15.61 | -0.63 $0.14
A
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| ntercept 4.71974

In Wt Ib -0.00480 703 723

Mortality, % 1.35 1.25| -0.11 $0.40
B

I ntercept 2.75559

State” 0.19139 1 1

Sex‘ 0.31273 1 1

Mortality, % -0.07613 1.35 1.25

ADG, |Ib 3.15 3.16 | 0.009 $7.97
C

I ntercept 289.67817

ADG, |b 139.36434 3.15 1.25

In W, |b 0.10618 703 723

HCW, Ib 804 807 | 3.46 $3.63
D

I ntercept 6.42163

Sex -22.58475 1 1

SB°® 7.2228 0 0

BC' -22.73093 0 0

HCW, Ib 0.11064 804 807

Choice, % 72.80 73.18| 0.38 $0.28
E

Value advantage if sold in the meat of Option 2 per hd $12.14

(A+B+C+D)

Value advantage if sold on a grid of Option 2 per hd $12.42

(A+B+C+D+E)

& Commingled (0=No, 1=Yes)

P |n Wt was the weight of the calves entering the feedlot.

¢ State (Other=0, MT=1).
4 Sex (Heifer=0, Steer=1).
¢ SB was Straight British calves.

' BC was British x Continental calves.

Commingling calves in the feedlot
negatively influenced (P < .05) the percent
morbidity in the pen by 6.7 percentage points.
The value change in the percent morbidity due
to commingling resulted in a difference of
$1.50/hd or $375.00/250 hd pen. However,
commingling and morbidity did not affect

mortality, ADG, HCW, or quality grade and
thus, the total value change for these options
was due to commingling and the subsequent
morbidity. The summary of the cumulative
value change of commingling was presented in
Table 7.
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Table 7. The Cumulative Vaue Change of Commingling per hd.

ltem Regression | Option 1 | Option 2 | Marginal | Value
Change | Change
I ntercept 29.53367
Commingled® 6.701105 0 1
In Wt, Ib° -0.02852 703 723
Morbidity, % 9.53 16.24 6.7| -$1.50
A
I ntercept 471974
In W, Ib -0.00480 703 703
Mortality, % 1.35 1.35 0| $0.00
B
Intercept 2.75559
State” 0.19139 1 1
Sex’ 0.31273 1 1
Mortality, % -0.07613 1.35 1.35
ADG, |b 3.15 3.15 0| $0.00
C
I ntercept 289.67817
ADG, Ib 139.36434 3.15 3.15
In Wt, Ib 0.10618 703 703
HCW, |b 804 804 0| $0.00
D
I ntercept 6.42163
Sex -22.58475 1 1
SB° 7.2228 0 0
BC' -22.73093 0 0
HCW, Ib 0.11064 804 804
Choice, % 72.80 72.80 0| $0.00
E
Value advantage if sold in the meat of Option 2 per hd -$1.50
(A+B+C+D)
Value advantageif sold on a grid of Option 2 per hd -$1.50

(A+B+C+D+E)

& Commingled (0=No, 1=Yes)

b |n Wt was the weight of the calves entering the feedlot.

¢ State (Other=0,

MT=1).

4 Sex (Heifer=0, Steer=1).
¢ SB was Straight British calves.
" BC was British x Continental calves.
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The summary of the cumulative value change of
MT caves vs. caves from other states was
presented in Table 8. MT caves were not
different from calves from other states for
morbidity or mortality and thus, were not
different in value change for heath. However,
caves from MT had faster gains (0.19 Ib/d) in
the feedlot compared to calves from other states
and resulted in a $3.53 difference over the
feeding period. This increase in ADG also

increased HCW by 26.7 Ib which was worth
$27.94/hd and increased the percent of carcasses
that graded Choice by 2.95 percentage points
and $2.11/hd. Thus, the cumulative value
change of feeding MT calves was $31.47 if the
caves were sold in the meat and $33.58 if the
calves were sold on the grid used in this study.
If the Choice-Select spread were raised to
$0.10/1b, the cumulative value would be $35.70.

Table 8. The Cumulative Vaue Change of MT Calves vs. Calves from Other
States In Wit per hd.

Item Regression | Option 1 | Option 2 | Marginal | Value
Change | Change
I ntercept 29.53367
Commingled® 6.701105 1 1
In Wt, Ib° -0.02852 703 703
Mor bidity, % 16.24 16.24 0| $0.00
A
| ntercept 4.71974
In WE, |Ib -0.00480 703 703
Mortality, % 1.35 1.35 0| $0.00
B
I ntercept 2.75559
State” 0.19139 0 1
Sex” 0.31273 1 1
Mortality, % -0.07613 1.35 1.35
ADG, |Ib 2.97 3.15 0.19| $3.53
C
I ntercept 289.67817
ADG, Ib 139.36434 2.97 3.15
In WH, |b 0.10618 703 703
HCW, Ib 777 804 26.67 | $27.94
D
I ntercept 6.42163
Sex -22.58475 1 1
SB°® 7.2228 0 0
BC' -22.73093 0 0
HCW, Ib 0.11064 777 804
Choice, % 69.85 72.80 295| $2.11
E
Value advantage if sold in the meat of Option 2 per hd $31.47
(A+B+C+D)
Value advantage if sold on a grid of Option 2 per hd $33.58
(A+B+C+D+E)

& Commingled (0O=No, 1=Yes)

82



b |n Wt was the weight of the calves entering the feedlot.

¢ State (Other=0, MT=1).
4 Sex (Heifer=0, Steer=1).
¢ SB was Straight British calves.

' BC was British x Continental calves.

Implications

It is difficult to collect complete
information from the producer, backgrounder,
feeder and packer. Thereasonsinclude: 1) lack
of records, 2) lack of standardization of those
records, 3) multiple owners, 4) lack of
communication between owners 5) distrust
between the industry segments and 5) a
mismatch of pen size to herd size which
necessitates commingling.

The size and complexity of modern
feedyards requires a complicated computer
record keeping system.  Clarifying which
records are valuable for making production and
financial decisions may adleviate these
problems. In addition, it is apparent that
ranchers would like to take advantage of
heterosis, as evident of the percentage of pens
that had crossbred calves. However, in persona

communication with the ranchers that
participated in this study, confusion exists
concerning the proper breed types that should be
used to achieve targets at the ranch, feedlot and
packing plant. Some of these pens contained
two British and three Continental breed types.
Ranchers were dissatisfied with seedstock
supplier claims and experimented with other
breeds. Multiple breed types aso created
additional management problems for feedlot
managers and packing plants.

Commingling calves in the feedlot increased
morbidity. In addition, the weight of the calves
entering the feedlot influenced mortality, ADG,
HCW and the percent of carcasses that graded
Choice. In these examples, increasing ADG and
HCW was more important to the gross income
compared to reducing health cost and quality
grade.
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Montana Beef Network: a systems appr oach to adding value
Leif Anderson, Coordinator BQA/MBN

Nnewor

The Montana Beef Network was devel oped to position Montana producers to take advantage of
the changing marketplace. Montana livestock producers are assisted in receiving added value by
identifying cattle that meet specific beef quality and consistency targets. The foundation of the network
is data collection and information exchange. These goals are accomplished through a structure
consisting of three strategic partners. Montana State University, Montana Stockgrowers Association,
and Frontier Beef Systems. In addition, an advisory committee consisting of representatives from
Montana's beef industry provides valuable insight to the program’s direction. This unique structure
allows each partner to focus on the strengths they bring to the Montana Beef Network.

The responsibilities for implementation and delivery of MBN services are divided according to the
following:
Montana Stockgr ower s Association
- Coordinate and deliver the public relations and educationa programs including Montana Beef
University to livestock producers.
Manage and coordinate the livestock industry’s involvement in the Montana MarketManager a
cooperative program with the Montana Grain Growers A ssociation.
Montana State University
Develop and deliver educational materials, including BQA seminars, written materials and
interactive educational programs.
Development and distribution of passport paperwork for feeder cattle.
With the assistance of County Extension Agents, deliver, install and record calf ear tags in feeder
cattle enrolled in the MBN. Transfer recorded data to Frontier Beef.
Conduct research that helps identify added value, improved carcassquality and animal health
management.
Frontier Beef Systems
- After ear tag information has been provided by the County Agent and (or) producer, identify and
track feeder cattle through the production and processing segments of the livestock industry in
order to collect performance and carcass information.
Meet with producers, feedyards and processors as needed to develop the information system to
collect the desired information.
Develop and maintain for MBN a computer-based, data collection, delivery and management
system for the purpose of managing the data collected for future analyses purposes.
Analyze data with producers to help arrive at herd goals.

The foundation of cattle enrollment in MBN begins with Beef Quality Assurance training and
certification Training is conducted through local County Extension Agents and at statewide meetings
with certification being valid for two years from the certification date.

How do you enroll your cattle?
Enrollment in MBN is open to all BQA-certified ranches.
MBN participants must meet one of two health protocol options:



0 Option A: Pre-conditioning vaccination program (21-60 days prior to weaning).
0 Option B: Vaccination and backgrounding program (held 45 days post-weaning prior to
shipping)
Minimum enrollments of single sex pot-loads (50,000 |bs).
Cattle are individually identified with either an electronic (EID) or pand tag.
Data collection options include:
0 Individual and group data

= Ranch
= Feedyard (when available)
= Carcass

MBN Certified Calf Listing

The key to success in any information-based system is communication. Communication with buyers
and feedyards on the likelihood of data recovery has been or might be in the feedyard can aid in
determining enrollment options. However, once cattle are enrolled, the Montana Beef Network must be
notified at least one week prior to shipping cattle to begin communication with the feedyard. During the
feeding period, MBN will continue communication with the feedyards through phone and personal
visits.

Prior to harvest, carcass data collection will be coordinated by MBN. Data will be compiled and
preliminary reports provided back to producers within ten days of MBN getting all data from the feeder
and processor. Additional interpretation and utilization of the data is available upon producer request.
Information is also provided identifying marketing options available to producers.

Are BQA, source verified calves important to your buyer? |s performance and carcass data essential to
position yourself for the future beef industry and the sustainability of your operation? Research results
are beginning to show that BQA-certified calves are returning a significant increase in selling price. Dr.
Gary Brester from MSU recently showed that BQA cattle were worth approximately $1.59/cwt more
than non-certified cattle. Interestingly, his results showed that in order to receive the premium, the
producer had to be enrolled in MBN and also had to follow the preconditioning or backgrounding
protocols devel oped by the advisory board of Stockgrowers Inc. Research has shown that following the
vaccination protocol combined with good nutrition at weaning significantly reduced calf sickness and
improved daily gains. Producers are reporting that buyers are requesting evidence of BQA training prior
to purchasing calves. With another year of production beginning, it’s already time to begin thinking
about how calves are going to be marketed — have you?
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Effectsof Spring EIk Grazing on Summer Cattle Forage

Tracy K. Brewer!, Jeffrey C. Mosley!, Danid L. Lucas?, and Lisa R. Schmidt?®

!Department of Animal and Range Sciences, Montana State University, Bozeman, Montana,
2Montana State University Extension Service, Philipsburg, Montana, and
3Montana Farmer-Stockman, Whitehall, Montana

I ntroduction

Foothill rangeland is extremely valuable
seasona habitat for both cattle (Bos taurus) and
Rocky Mountain elk (Cervus elaphus nelsoni).
Elk consume nearly 80% graminoids in spring
on foothill rangeland (Nelson and Leege 1982,
Ngugi et a. 1992, Jones et a. 1996), while
cattle consume 75-85% graminoids in summer
on foothill rangeland (Stevens 1966, Ngugi et
a. 1992). The existing spatial and dietary
overlap of these species on foothill rangelands
warrants an elevated level of attention.
Increasing elk populations, urban sprawl,
conversion of native rangeland to cropland, and
increased recreational activity exacerbate the
impacts of spatial and dietary overlap among
wild and domestic ungulates (Kasworm et al.
1984, Vavra 1992, Cronyn and Workman 1994,
Sheehy and Vavra 1996, Burcham et al. 1999).

Bluebunch  wheatgrass  (Agropyron
gpicatum (Pursh) Scribn. & Smith) is an
important forage species on foothill range
throughout the Pacific Northwest and the Rocky
Mountain West (Payne 1973), importart for
cattle in summer and for ek in spring. Elk
spring use of bluebunch wheatgrass foothill
range may alter the forage available to cattle in
the summer. Spring ek grazing can potentially
impact a livestock production system by
delaying cattle turnout dates onto summer
range, increasing annual feeding costs of a cattle
operation, lowering summer cattle stocking
rates, and/or lowering summer livestock
performance. Ultimately, excessive levels of
grazing may threaten the sustainability of the
existing resources.

The objectives of this study were to:

1. Compare the effects of early and late
spring defoliation at various levels for a single
year on plant yield and plant vigor of bluebunch
wheatgrass in the summer on foothill rangeland
in Montana (Experimert 1).

2. Compare the cumulative effects of early
and late spring defoliation at various levels on
plant yield and plant vigor of bluebunch
wheatgrass in the summer on foothill rangeland
in Montana (Experiment 2).

Materialsand Methods

The study was conducted on a sagebrush
grassland gte located in Madison County,
Montana, approximately 18 miles southwest of
Alder, Montana, within the Ruby Mountans.
The study area receives 13.3 inches of annual
precipitation, with 53% occurring as rain from
April through July (Western Regional Climate
Center 2002). The elevation on the study site is
7300 feet. The study site was occupied by the
Artemisia  tridentata/Agropyron  spicatum
(MONT) (big sagebrush/bluebunch wheatgrass)
habitat type (Mueggler and Stewart 1980).

For each experiment, individual
bluebunch wheatgrass plants of similar size
were randomly chosen, tagged for identification,
and all were excluded from large animal grazing
with a barbed wire exclosure (Gross 1998). All
tagged plants were located a minimum of 3.3
feet away from each other and no shrubs were
located within a 3.3-foot radius of each plant in
order to achieve equal competition from
neighboring plants as much as possible. Prior to
initial spring treatment in both experiments,
each individual plat’s leaf height and basa
diameter were measured. In addition, percent
basal cover of mature, perennia grasses (basal
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diameter 2 1 inch) was recorded within a 1.65-
foot radius of each individual plant. Basal cover
was measured to account for potential effects of
neighboring plant competition (Mueggler 1972).
These measurements (i.e., leaf height, basal
diameter, and basal cover) were used as
covariables in the data analyses.
Experiment 1

The experimental design was completely
randomized with a 2x4 factoria arrangement of
treatments. Hand-clipped treatments were
applied to 60 individua bluebunch wheatgrass
plants in spring 1999 and to another 60 plantsin
spring 2001. Treatments were applied at two
timings. 1) early spring (April), and 2) late
spring (May). At each spring timing, four
intensities of treatment were applied: 1) 1-inch
residual stubble height, 2) 2-inch residual
stubble height, 3) 3.5-inch residua stubble
height, and 4) unclipped control. Ten additional
plants remained unclipped to serve as a control
treatment in 1999 and 10 remained unclipped in
2001. Each treatment combination was
randomly assigned to 10 individual bluebunch
wheatgrass plants (2 timings x 3 intensities x 10
plants = 60 plants + 10 unclipped control plants
=70 plants) in spring 1999 and 2001.

Experiment 2

The experimental design was completely
randomized with a 2x4x3 factorial arrangement
of treatments. Hand-clipped treatments were
applied to 180 individual bluebunch wheatgrass
plants in spring of 1999, 2000, and 2001.
Treatments were applied at two timings. 1)
early spring (April), and 2) late spring (May).
At each spring timing, four intensities of
treatment were applied: 1) 1-inch residua
stubble height, 2) 2-inch residua stubble height,
3) 3.5-inch residel stubble height, and 4)
unclipped control. Each timing x intensity
treatment combination was applied to a set of 60
plants for a single year (1999 only), 2
consecutive years (1999 and 2000), and 3
consecutive years (1999, 2000, and 2001) before
responses were measured, to evaluate the effects
of successive years of defoliation.  Thirty
additional plants at each site remained unclipped
to serve as a control treatment. Ten plants were

used as a control to compare against one year of
treatment, with resporses measured in summer
1999, 10 served as a comparison against two
consecutive years of treatment, with responses
measured in summer 2000, and 10 served as a
comparison against three consecutive years of
treatment, with responses measured in summer
2001. Each treatment combination was
randomly assigned to 10 individual bluebunch
wheatgrass plants (2 timings x 3 intensities x 3
durations x 10 plants = 180 plants + 30
unclipped control plants = 210 plants) in spring
1999.

M easur ed Responses

Responses were measured in both early summer
(late June) and late summer (late July) in both
experiments. Indicators of plant vigor that were
measured included average leaf height and the
number of inflorescences produced per plant
(Mueggler 1975, Rickard et a. 1975). Average
leaf height of individua plants was measured in
both June and July. The average height of
current year's leaves in their natural position
was measured to the nearest 0.1 inches. The
number of inflorescences produced per plant
was only measured in July, since the plants had
not reached the flowering stage by June.
Inflorescences were counted and recorded for
each individua plant.

Plant yield was evaluated in both June
and July, and was measured as grams of current
year's herbaceous production per plant. Plant
yield was estimated in June by applying the
average leaf heights of each individual treatment
plant to a height-weight linear regression
equation (Bonham 1989). The height-weight
regresson equation was developed by first
measuring the average leaf heights of 75
individual bluebunch wheatgrass plants outside
the exclosure that were representative of the
treatment plants. Current year’s growth of each
plant was then clipped to ground level, oven
dried, and weighed. Plant yield was measured
in July by clipping current year's growth of
individual treatment plants to ground level,
ovendrying the forage, and weighing it to the
nearest 0.01 grams.
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Statistical Analyses

Analysis of covariance (ANCOVA) was
used to test for differences in plant responses in
both experiments. Individual plants were the
experimental  units. The anayses were
conducted using the GLM procedure of SAS
(SAS 2000). For each response variable, initial
leaf height and initial basal diameter of each
treatment plant, and initial basal cover of
perennial grasses surrounding each treatment
plant were used as covariates. All covariates
and interactions were consistently retained in
the mode. The Least Squares Means
(LSMEANS) procedure was used to estimate
means and multiple means comparisons of |east
sguares means were made using the Tukey-
Kramer method (SAS 2000). Differences were
considered significant at P £ 0.05.

Results and Discussion

Experiment 1

Plant Yield. Plant yield in June 1999 did
not differ (P > 0.05) among treatments. In June
2001, there were no differences (P > 0.05)
between treatment levels when plants were
clipped in April. However, clipping in May
2001 to 1 inch and 2 inches decreased June
yield 2.0 and 1.5 g/plant, respectively, compared
to the cortrol treatment (P < 0.01 and P = 0.01,
respectively). Plant yield in July was unaffected
in either year (P > 0.05) by clipping intensity in
April or May.

Leaf Height. Leaf height in June 1999
was not affected (P > 0.05) by April or May
clipping in 1999. In 2001, June leaf height was
unaffected by April clipping, but clipping to 1
inch and 2 inches in May decreased June |eaf
height 4.0 and 2.7 inches, respectively (P <
0.01).

In July 1999, there were no differences
between clipping treatments and controls for
either April or May clipping (P > 0.05).
Similarly, April clipping in 2001 caused no
differences between treatments and controls in
July 2001 (P > 0.05). May clipping to 1 inch,
however, reduced leaf height 3.6 inches in July
2001 compared to unclipped controls (P < 0.01).

May clipping to 1 inch decreased both June
and July leaf height and May clipping to 1 inch
and 2 inches decreased June yield, compared to
the unclipped control. This occurred, in part,
because the apical meristems were elevated
above 1 inch when clipping occurred in May,
requiring the plant to continue growth by
gprouting from basal buds (Branson 1953,
Caldwell et al. 1981).

Seedhead Production July seedhead
production was unaffected in either year P >
0.05) by clipping at any intensity level in April
or May.

Experiment 2

Plant Yield. There were no differences
(P > 0.05 in summer plant yield between
treatments following 1, 2, or 3 years of clipping
in either April or May. Wilson et a. (1966)
found that May clipping to a more intense level
(to the ground) reduced bluebunch wheatgrass
summer yield 50% more than ground-level
clipping in April when plants were clipped for 3
consecutive years.

Leaf Height. There were no differences
in June leaf height between treatments and
controls (P > 0.05) when plants were clipped for
1, 2, or 3 yearsin April or for 1 or 2 years in
May. However, three consecutive years of May
clipping to 1, 2, or 3.5 inches decreased June
leaf height 4.4, 4.2, and 2.8 inches, respectively,
compared to the control (P < 0.01, P = 0.05, and
P < 0.01, respectively). Clipping to 1 inch in
May for 3 consecutive years decreased June |eaf
height an average of 3.2 inches compared to 1
and 2 years of May clipping to 1 inch (P < 0.01
and P < 0.01). Clipping to 2 inches in May for
3 years decreased June leaf height 2.8 inches
versus 1 year of 2inch clipping in May P <
0.01). Clipping to 3.5 inchesin May for 3 years
decreased June leaf height 2.5 inches compared
to 2 years of 3.5-inch clipping in May @ =
0.02).

July leaf height did not differ (P > 0.05)
among clipping treatments and the unclipped
control. April clipping to 2 inches for 2 and 3
consecutive years decreased July leaf height 3.0
and 3.2 inches, respectively (P = 0.01 and P <
0.01, respectively), versus one year of 2-inch

88



clipping in April, and May clipping to 2 inches
for 2 and 3 consecutive years decreased July
leaf height 4.1 and 4.3 inches, respectively (P <
0.01 and P < 0.01, respectively), versus one year
of 2-inch clipping in May. Similarly, Payne
(1959) documented a 36% reduction in
maximum leaf height of bluebunch wheatgrass
plants in the same summer that plants were
clipped to ground level in May for 3 consecutive
years compared to clipping for 1 or 2 years.

Seedhead Production There were no
differences @ > 0.05) in seedhead production
between treatments and controls following 1, 2,
or 3 years of clipping at any intensity. In
contrast to the results of Experiments 1 and 2,
McLean and Wikeem (1985) reported that
plants clipped to 2 inches from mid-April to
mid-May produced 10.3 less flowering culms
per plant the summer after plants were treated
compared with unclipped plants.

Management Implications

Our results indicate that elk grazing of
bluebunch wheatgrass plants in April will not
decrease their yield or vigor in June or July.
Therefore, cattle grazing management (e.g.,
turn-out date, stocking rate, etc.) in June or July
does not need to be adjusted to compensate for
elk usein April.

Elk grazing of bluebunch whesatgrass
plants for > 2 successive years in May to < 2-
inch stubble heights will decrease plant yield
and vigor in June. Therefore, in areas receiving
May use by elk that are to be grazed by cattle in
June, grazing management needs to be atered in
order to sustain the forage resource. One option
is to encourage ek to use the site earlier in
spring or to delay cattle use until later in
summer. Another option is to reduce stocking
rates of either elk in spring or cattle in summer.

Resource managers, wildlife biologists,
and rachers should carefully  monitor
bluebunch wheatgrass vigor in foothill areas that
receive elk use in May, especially sites that are
subsequently grazed by cattle in June or July, in
order to sustain the resource for both species.
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Effectsof Prairie Dogson Vegetation
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Introduction

At the turn of the 20" century, the prairie
dog was seen as an agricultural pest, and
widespread eradication programs began as early
as the 1920’ s throughout the home range of the
black-tailed prairie dog. The public's view of
the prairie dog has shifted in recent years, as
preservation of the grassand ecosystem has
gained importance. In 1998, the U.S. Fish and
Wildlife Service received a petition requesting
immediate consideration of the prairie dog as a
threatened species. Supporters of this petition
claimed that prairie dogs enhance rangelands by
increasing  productivity, biodiversity and
nutritional content of vegetation on prairie dog
colonies.

Materialsand Methods

In June 2000 a study was initiated in
order to evauate the impact of prairie dog
colonies on the mixed-grass prairie of Eastern
Montana. The objectives of this study were to
compare total plant biomass, plant species
richness, cover, nutritional differences, and
shrub dynamics between prairie dog colonies
and adjacent uncolonized sites.

Results and Discussion

Tota biomass comparisons indicated
that standing crop biomass is greater (P < 0.05)
off the prairie dog colonies. Aboveground
biomass for cool-season (C3) grasses, which
were dominated by western wheatgrass., needle-
and-thread., and Sandberg bluegrass, was
nearly three times greater (P < 0.05) off the
prairie dog town than on. Warm season grasses,
consisting primarily of blue grama, were aso
greater off the prairie dog town. Nearly seven
times the amount of standing dead grass was
present off the prairie dog town than on. Thisis

due to the fact that prairie dogs constantly clip
vegetation to increase visibility and facilitate
movement, greatly decreasing the amount of
grasses that reach maturity. Dwarf shrub
standing crop biomass, dominated by fringed
sagewort., was significantly greater on the
prairie dog town, which is consistent with any
disturbed or overgrazed site. In addition, there
was no difference (P > 0.05) in total biomass of
forbs between treatments, forbs account for
twice the amount of percent total biomass on a
prairie dog town (7.4% vs 3.2%) compared to
off-colony sites. The shift of C3:C4 grasses,
forbs, and dwarf shrubs suggest that long term
occupation (30-50 years) of prairie dogs shift
the rangeland toward a lower seral stage.

There were fewer (P < 0.05) species of
plants present on the colonies when compared to
off colony sites. Bare ground was also greater
(P < 0.05) on colonized rangeland compared to
uncolonized sites. Crude protein concentration
of all vegetative classes was higher (P < 0.05)
on colonized rangeland, with the exception of
forbs, which contained similar concentrations of
crude protein in both treatments. Totd
standing crop nitrogen was lower on a prairie
dog town compared to off prairie dog towns.

Sagebrush biomass, cover and density
was greaer (P < 0.05) on uncolonized rangeland
compared to on a prairie dog colony.

Implications
My findings indicate that prarie dogs
decrease standing crop biomass, plant species
richness and total crude protein biomass on their
colonies when grazed with cattle. These results
are contradictory to those stated in the petition
to list the prairie dog as a threatened species.
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Feeding Value of Barley vs. Corn in Finishing Dietsfor Beef Cattle

J. J. Kincheloe*, J.G.P. Bowman, L.M.M. Surber, D. L. Boss, K. A. Anderson and T. K. Blake

Montana State University, Bozeman, MT 59717.

ABSTRACT: Two feedlot studies (Havre, MT
and Bozeman, MT) were conducted to evaluate
ADG, nutrient digestibility, carcass
characteristics and grain energy content when
steers were fed corn or one of three barley
varieties (Chinook, Logan, and H3). Grains were
dry-rolled, and diets were balanced to contain
2.24% N, 2.01 Mcal/kg NE, and 1.35 Mcal/kg
NE; Eighty crossbred steers were assigned by
weight to 16 pens at both Havre and Bozman
(initial BW 816 |b and 864 Ib). Pen was the
experimental unit. Steers were weighed and diet,
ort, and feca samples were collected every 28 d
and composited by pen to be analyzed for DM, N,
ADF, AIA, and starch. Fecal output was
estimated using AIA as an internal marker.
Steers were slaughtered when 70% were visualy
estimated to grade Choice. In Havre, no
differences (P > 0.10) were seen in ADG (3.7 Ib),
FE (6.0 Ib feed/Ib gain), DMI (22.3 Ib), DMD
(70.7%) or starch digestibility (86.9%) between
diets. Corn and barley had similar ¢ > 0.10)
NEn and NEj; values (2.3 Mcal/kg and 1.6
Mcal/kg). Carcass weights were higher (P =
0.07) for corn-fed than barley-fed steers at Havre
(715 vs. 691 Ib); however, there were no other
carcass differences (P > 0.10). In Bozeman,
ADG was higher (P = 0.001) for barley-fed steers
(4.2 Ib) compared to cornfed steers (3.7 Ib).
Steers fed Chinook and Logan had higher P =
0.03) FE (6.3 |Ib feed/lb gain) than steers fed corn
(7.0 Ib feed/Ib gain). Barley diets had higher (P =
0.001) DMD (70.5%) and starch digestibility
(93%) than corn (61.4% DMD and 80.6% starch
digestibility), and higher (P = 0.01) NEy and NEg
values (2.19 and 1.53 Mcal/kg) than corn (1.99
and 1.35 Mcal/kg). No differences in carcass
characteristics were seen at Bozeman. Barley
performed as well as corn in both locations, and
in Bozeman, steers fed barley had 14% improved
ADG over corn. Differences between locations
could be due to genetics, environmenta
conditions, and feeding management.

Key Words. Barley, Feedlot

Performance

Feed Quadlity,

Introduction

Corn is the most common feed grain in
the United States, although barley is often fed
throughout the northwest and Canada due to
lower cost and increased availability. Grain
source may impact nutrient digestibility and
overall performance of feedlot cattle, and
differences between corn and barley in protein
content, energy content, and starch availability
have been demonstrated (Ovenell-Roy et al.,
1998a; Ovenell-Roy et al., 1998b). Barley
undergoes rumen fermentation more rapidly than
corn, and has higher rumina starch digestion
(AErskov, 1986; Surber and Bowman, 1998).

The NRC (1996) reports NEn and NEg
values for corn of 101.61 and 70.31 Mcal/cwt,
and for barley of 93.44 and 63.50 Mcal/cwt. Ina
review of feeding trials, Owens et a. (1997)
found that barley and corn had similar ME values,
and that the observed ME for barley was 24%
higher than NRC (1996) estimates. This indicates
that NRC may be underestimating the energy
content of barley.

Feedlots generally select their grain
source based on cost of grain, cost of processing,
and availability. Information on grain
composition and feeding values may help feedlot
operators maximize animal performance and
decrease feed expenses. The objectives of our
feedlot trials were to evaluate corn and barley
energy content and measure the effects of grain
on feedlot performance, nutrient digestibility, and
carcass characteristics. Cost of gain for each diet
was also evaluated.

Materials and Methods
Eighty Angus cross steer caves were
assigned by weight to 16 pens at two locations,
Bozeman, MT and Havre, MT (avg. initial wt 864
Ib and 816 Ib, respectively). Steers were fed four
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diets consisting of three barley varieties
(Chinook, Logan, and H3) ad corn. All grains
were cracked prior to being fed, and diets were
balanced to be isocaloric (91.17 Mcal/cwt NEq
and 61.24 Mcal/cwt NEg) and isonitrogenous
(2.24% N). Diets were formulated to contain
83% grain, 6% straw, 3% soybean oil, and 8%
supplement. Steers had ad libitum access to
water and were fed once daily at approximately
0900 at Bozeman and 1000 at Havre. Steers at
Bozeman were implanted with Implus-S (Upjohn,
Kaamazoo, MO) on d 28. Havre steers were not
implanted. Steers were weighed every 28 d and
diet, ort, and feca samples were collected. Diet
and fecal samples were composited by pen and
analyzed for DM (AOAC, 2000), N, ADF, acid
insoluble ash (AIA; Van Keulen and Young,
1977), and starch (AOAC, 2000). Acid insoluble
ash was used as an internal marker to estimate
fecal output and to calculate nutrient digestion.

Steers were daughtered when 70% were
visually estimated to grade Choice. Hot carcass
weights were obtained on the day of slaughter,
and all other carcass measurements were taken
after a 24-h chill. A USDA grader assigned
quality grades and marbling scores.

Intake, performance, and carcass data
were analyzed using the GLM procedure of SAS
(SAS Inst. Inc.,, Cary, NC) for a completely
randomized design, testing the effects of diet and
location, and the diet x location interaction.
Significant means (P < .10) were separated using
the LSD method. Pen served as the experimental
unit in each trial.

Resultsand Discussion

There was a diet x location interaction (P
< 0.10) for several parameters; therefore the data
from each location is presented separately. At
Bozeman, ADG after 112 d on feed was 14%
higher (P = 0.001) for steers on barley diets (4.25
Ib) compared with cornfed steers (3.74 Ib; Table
1). In addition, steers fed Chinook and Logan
had higher P = 0.03) FE (6.3 |b feed/lb gain)
than steers fed corn (7.0 Ib feed/Ib gain). These
results agree with Zinn (1993), who found that
dailly weight gain was greater for dSeers
consuming dry-rolled or steamrolled barley
compared with steam-flaked corn. In contrast,

Gray and Stallknecht (1988) found no differences
in gain or FE between whole corn and dry-rolled
barley used in finishing diets. No differences
were observed for ADG or FE between steers fed
corn and steers fed barley at Havre @ > 0.10;
Table 2). Factors affecting differences in results
between Bozeman and Havre could include cattle
genetics, feeding management, and more extreme
weather conditions at Havre.

Cost of gain for barley vs. corn diets was
calculated using a 10-year average (1991-2001)
of barley and corn prices (Montana Agricultural
Statistics Service, 2001). Cost per Ib of gain in
Bozeman averaged $0.43 for corn diets and $0.37
for barley diets. Cost of gain in Havre was
$0.36/Ib for steers fed corn and $0.35/1b for steers
fed barley. Although cost of gain varies with
location; in this case, all barley diets resulted in a
lower cost per unit of gain than corn diets.

At Havre, carcass weights were higher (P
= 0.07) for steers fed corn (715 Ib) than barley-
fed steers (691 Ib), athough no other carcass
differences were detected P > 0.10) at either
location (Havre: average 2.1% KPH, 0.47 in fat
thickness, 11.52 ir? longissimus area, 3.1 yield
grade, average choice quality grade; Bozeman:
average 21% KPH, 0.55 in fat thickness, 11.01
i’ longissmus area, 3.5 yield grade, average
choice quality grade). A study by Boss and
Bowman (1996) aso resulted in heavier carcass
weights for steers fed corn than steers fed barley,
although other studies have reported no
differences in carcass characteristics due to grain
source (Ovenell-Roy et al., 1998a; Bradshaw et
al., 1996; Surber et al., 1998).

In Bozeman, no differences (P > 0.15)
were seen in DMI or N intake, however, ADF
intake was higher (P = 0.001) and starch intake
was lower (P = 0.001) for steers fed barley
compared with those fed corn (Table 1). Dry
matter, N and starch digestibility were higher (P
= 0.001) for barley-fed steers than for cornfed
steers. Digestibility of ADF was highest P =
0.08) for corn-fed steers, and lowest for steers fed
Logan, with steers fed Chinook and H3 being
intermediate. At Havre, no differences (P > 0.16)
were seen in DMI, or DM, N and starch
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digestibility (Table 2). Steers fed corn had higher
(P =0.001) N and starch intakes, and lower ADF
intake compared with steers fed barley (Table 2).
Digestibility of ADF was higher (P = 0.004) for
steers fed corn compared to those fed barley.
Boss and Bowman (1996) showed greater DMI
for corn-fed compared with barley-fed steers, but
DM and starch digestibilities were 12.7 and 9.7%
higher, respectively, for barley diets. Zinn (1993)
reported increased intake by steers fed finishing
diets of barley compared with those fed corn, but
decreased total tract digestion of OM, starch, DE,
and ME for the barley-fed steers.

Corn and barley had smilar @ > 0.10)
NE, and NE; values at Havre, but barley had
higher (P = 0.01) net energy values than corn at
Bozeman (2.19 vs. 1.99 Mca/kg NE, and 69.40
vs. 61.24 Mca/cwt NEy, respectively). This
disagrees with Zinn (1993), who found 5.9%
higher NE, and 7.0% higher NEg for corn than
barley, but agrees with results from Boss and
Bowman (1996), where energy values were
higher for barley than corn.

Implications

In Havre, finishing dteers fed barley diets
performed as well as those fed a corn diet. Steers
finished on barley diets in Bozeman had greater
ADG and feed efficiency compared with steers
fed corn. The NEyn and NEy values of barley
were equivalent to corn when fed at Havre, and
10 and 13% higher, respectively, than corn when
fed a Bozeman. It appears that the NRC
underestimates the energy value of barley relative
to corn for finishing steers. Combined with its
lower price, the increased feed efficiency for
barley makes it a valuable alternative to corn in
feedlot diets.
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Evaluation of acid-insoluble ash as a

Table 1. Diet composition, performance, and nutrient digestibility of steersfed finishing diets at
Bozeman, MT

Barley Variety
ltem Corn  Chinook H3 Logan SE P
Diet composition
CP, % of DM 1375 1400 1375 1419 0.029
ADF, % of DM 7.20 8.95 8.49 796 0191
Starch, % of DM 53.07 4314 4426 4515 1216
Animal performance
Initia weight, Ib 8493 8592 8772 8722 1199  0.35
Ending weight, Ib 1216.3* 12885 1280.9° 1287.9® 1770 0.1
ADG, Ib/d
0to28d 438% 510° 516° 491" 0208 004
0to56d 424% 489 453*P 476 0145 001
0to84d 385  442° 410 423 0127 001
Oto112d 374% 438  412° 424 0114 0.001

FE, Ib feed/Ib gain 6.99° 623 661 632 039% 003
Diet NEp, Mcal/cwt ~ 87.54* 9525° 9208° 9525 0038  0.02
Diet NEg, Mcal/owt ~ 58.06* 64.86° 62.14° 64.86° 0.033  0.02
Grain NEn, Mcal/ewt  90.27%  100.70° 97.07° 100.70° 0.046  0.01
Grain NE, Mcal/ewt ~ 61.24% 70.76° 67.13° 70.31° 0.040 0.01

Intake
DM, Ib/d 2617 2736 2725 2677 0498 0.33
N, Ib/d 0.57 0.61 0.60 061  0.013 0.15
ADF, Ib/d 1.90*  247° 234° 214" 0066  0.001
Starch, Ib/d 13.85° 11.73* 12.062 12.04% 0.381  0.001
In vivo digestibility
DM, % 61.44% 67.15° 72.01° 7230° 1356  0.001
N, % 61.75% 67.34° 71.64° 73.29° 1416  0.001
ADF, % 18.04° 7.99% 16.13° 4.49% 4173 0.08
Starch, % 80.652 90.55° 94.52° 93.83° 099  0.001

aD.¢Means in arow that do not have a common superscript differ (P < 0.10)

95



Table 2. Diet composition, performance, and nutrient digestibility of steers fed finishing diets at Havre,

MT
Barley Variety
Item Corn  Chinook H3 Logan SE P
Diet composition
CP, % of DM 15.38 14.13 14.25 13.75 0.038
ADF, % of DM 7.79 8.80 8.91 8.51 0.262
Starch, % of DM 53.45 48.47 46.79 4792 00911
Animal performance
Initial weight, 1b 816.4 815.6 815.7 816.2 8.97 0.99
Ending weight, Ib 1219.0 11998 1201.2 11949 14.15 0.64
ADG, Ib/d
Oto28d 4.61 451 4.42 4.21 0.222 0.62
Oto56d 4.70 4.59 441 4.35 0.144 0.29
Oto84d 4.03 3.97 3.89 3.79 0.099 0.32
Oto104d 3.87 3.69 3.71 3.64 0.087 0.27

FE, Ib feed/Ib gain 5.87 6.07 5.89 6.09 0.335 0.47
Diet NEy,, Mcal/cwt 99.34 97.07 99.34 97.07 0.032 0.49
Diet NEyg, Mcal/cwt 68.49 66.68 68.49 66.68  0.028 0.49
Grain NEy, Mcal/lcwt  104.78 10297 105.69 10297 0.039 0.60
Grain NEg, Mcal/cwt 73.94 72.58 75.30 7258 0.034 0.60

Intake
DM, Ib/d 276 2242 2187 2216 0284  0.16
N, lb/d 056°  051* 050° 049 0.008 0.001
ADF, Ib/d 1.682 196 185 1.81° 0.057 0.01
Starch, Ib/d 11.95° 10.91* 10.28% 10.65* 0.125  0.001
In vivo digestibility
DM, % 7325 6961 7113 69.00 1756 0.33
N, % 7564 7127 7243 7008 1.861 0.19
ADF, % 37.94° 1879 1267% 751* 5820 0.004
Starch, % 8440 8745 8860 87.00 1.663 0.34

ab.¢ Means in arow that do not have a common superscript differ (P < 0.10)
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Carcass Characteristics of Steers Sired by High Marbling EPD or High percent
retail Product EPD Bulls

K. C. Davis, M. W. Tess, R. P. Ansotegui, and S. Yamamoto

Montana State University, Bozeman, MT

ABSTRACT: Data from 95 seridly
slaughtered steers were collected during May
2001. The steers represented progeny from 7
sires with high EPD for marbling (n= 44), 7
sires with high EPD for percent retail product (n
= 45) and one sire rated high for both marbling
and percent retail product (n= 6). Additionally,
half of the steers were assigned within sire to
receive an implant of Revalor-S®. Calves were
born at a cooperative ranch near Martinsdale,
MT with an average calving date of March 25,
2000. Calves were weaned at an average age of
207 d. Calves were fed at the ranch for 45 d.,
and then moved to a feedlot for finishing.
Average age a daughter was 417 d.
Measurements reported here are birth weight
(BWT), weaning weight WWT), hot carcass
weight HCWT), ribeye area RIB), marbling
score (MBL), backfat (FAT), yield grade (YG),
and quaity grade (QG). The QG was
numerically assigned as Prime = 1, Choice + =
2, Choice = 3, Choice - = 4, Sdect = 5 and
Standard = 6. The model included age at
measurement as a covariate, sire type (TYPE),
and implant status (IMPLANT). Sire within
sire type was used as the error term for TY PE.
Age was not significant for any trait reported.
There were no differences due to an interaction
of TYPE by IMPLANT. Average birth weight
was 77 |b with no difference due to TYPE.
Average WWT was 545 |b and was affected by
TYPE (P = 0.008). Calves sired by percent retail
product bulls were heaviest (551 Ib), those sired
by marbling bulls were intermediate and not
different (538 Ib), and calves sired by the
crossover sire were lightest (478 Ib) and
different from the others. The IMPLANT
affected HCWT, MBL, and QG. The HCWT
was heavier for steers implanted (694 |b) than
for those not implanted (657 Ib). Unfavorable
effects were found on MBL and QG. Compared

with those nonimplanted (MBL = 5.71; QG =
2.91), MBL was lower (4.65) and QG was
higher (3.86) for those implanted. Sire type also
affected MBL and QG. Calves from percent
retail product sires had significantly less MBL
and lower QG. Bull selection on carcass trait
EPD can be effective for targeting specific
markets.

Keywords. Beef Cattle, Carcass Traits,
Selection

I ntroduction

Producing beef to meet market demards
is complex and challenging. Sire selection based
carcass traits EPD is one of the practica
management tools to meet various consumer
demands such as presence or absence of fat and
marbling (Vieselmeyer et al., 1996; Gwartney et
al., 1996). Also, it is reported that growth
implants, which are widely used in the beef
industry, have significant effects on carcass
quality. Implanting produces heavier carcass
crop, but less marbling and lower quality than
non-implanting (Foutz et al., 1990; Brandit et
a., 1994; Samber et al., 1996; Foutz et al.,
1997; Paidley et al., 1999).

Carcass data here were from the first calf
crop of a three-year study, which had been
initiated in 1999. Angus bulls with high EPD for
either marbling or percent retail product were
selected and bred to commercial Angus dams at
a cooperative ranch in Martinsdale, Montana.
Heifers from these matings are being kept as
replacements and their performance as dams and
carcass data of steers will be monitored in
subsequent years.

The objective of the work reported here
was to measure effects of EPD on carcasses of
first steer crop. This would follow to measure
whether EPD are expressed among paternal
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half-sib replacements as desired. Additionally,
effects of growth implants on carcass quality
were analyzed.

M aterials and M ethods

In 1999, Angus dams at a cooperative
ranch in  Martinsdale, Montana were
synchronized and bred by Al to Angus bulls
with either high EPD for marbling (n = 7), high
EPD for percent retail product (n = 7), or an
Angus bull rated as high for both marbling and
high percent retail product EPD (n = 1).
Average EPD for bulls were marbling EPD
+0.57 (accuracy 0.56 to 0.85) and percent retail
product EPD +0.86 (accuracy 0.44 to 0.84). The
EPD of the crossover sire were +0.73 (accuracy
0.94) for marbling and +0.90 (accuracy 0.91)
for percent retail product.

Calves were born with an average
calving date of March 25, 2000. Number of
steer calves from each type of sire was 44, 45,
and six for high marbling sires, high retail
product sires, and the crossover dire,
respectively. Weaning was on October 18, 2000
at an average age of 207 d. Calves were dry-
lotted at the ranch for 45 d, and then moved to a
feedlot for finishing. Average age at Slaughter
was 417 d. Additionaly, steer calves were
assigned within sire type to receive an implant
of Revolar-S® (24 mg estradiol + 120 mg
trenbolone acetate; n = 48) or no implant (n =
47).

Measurements reported here are birth
weight BWT), weaning weight WWT), hot
carcass weight (HCWT), ribeye area (RIB),
marbling score (MBL), backfat (FAT), yield
grade (YG), and quality grade (QG). The QG
was numerically assigned as Prime = 1, Choice
+ =2, Choice = 3, Choice - = 4, Sdlect =5, and
Standard = 6.

Data were analyzed by least square
procedures (SAS, 2000). The statistical model
included age of the calf as a covariate, sire type
(TYPE), implant status (MPLANT), and the
interaction of TYPE and IMPLANT.

Results and Discussion

Results are summarized in Table 1. Age
of the calf was not significant as a covariate. No
differences were found due to the interaction of
TYPE and IMPLANT. The MBL and QG were
highly correlated negatively (r = -0.97, P <
0.0001). There was no difference in BWT,
HCWT, RIB, FAT, and YG due to the TYPE.
Steers sired by the crossover sire had the lightest
WWT @ = 0.0024). The MBL and QG were
most favorable in steers sired by high marbling
gres, intermediate in those sired by a crossover,
and most undesirable in steers sired by high
retail product sires.

As found in former studies (Vieselmeyer
et al., 1996; Gwartney et a., 1996), high EPD
for marbling greatly affected MBL and QG. The
expected effect of high EPD for percent retail
product could not be detected in YG in this
report. There was also no difference in FAT.
However, differences in least square means for
WWT, HCWT, RIB, YG were numerically
favored in steers sired by high retail product
bulls compared to steers sired by high marbling
bulls though there were no dSatistical
differences. This might be verified by further
data collection.

The HCWT was heavier, but MBL and
QG lowered when implant was applied than
when not applied. The YG did not differ. These
results are similar to Samber et al. (1996), Foutz
et al. (1997), and Paidey et al. (1999). It has
been noted that administration of implants
containing trenbolone acetate more than once or
late in the finishing period tends to reduce the
deposition of intramuscular fat (Foutz et al.,
1990; Brandit et al., 1994). Application of
implants increases growth rate, however,
skeletal development and carcass maturity were
also hastened (Foutz et al., 1997; Paisley et al,
1999).

Conclusions drawn from this report are:
1) sire selection based on his carcass EPD to
meet targeted favorable products is possible, 2)
the application of implants might be profitable
in terms of producing heavy carcasses, but this
benefit would be offset by lower MBL and QG,
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and 3) MBL and QG are affected by carcass
EPD of sires and implant application, however
effects of those factors are not apparent in YG.
Implanting strategy (product and period) should
be considered together with marketing goal and
performance information.

Implications

Sire selection based on carcass expected
progeny differences could be a practical tool to
meet consumers demands for marbling or lean
beef. Use of implants will result in heavy
carcasses with lower quality grade. Implanting
strategy (product and period) should be
considered together with marketing goa and
performance information.
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Table 1. Least square means of traits due to sire types or implant
gatus

Trait® Sire type® Implant status
MARBL %RP CROSS YES NO
BWT (Ib) 78.3° 77.8° 76.9° - -
WWT (Ib) 537.5°  550.9°  476.9 - -
HCWT (Ib) 684.7°  686.1° 657.0° 694.2° 657.6
RIB (irf) 10.54°  10.80° 10.64°  10.74° 10.58°
MBL 5.27° 4444 583" 465 571
FAT (in) 0.52° 0.47° 0.49° 051° 0.48°
YG 3.43° 3.22° 3.21° 322 336°
QG 3.16° 4019  2.90™ 386° 291

*BWT = birth weight, WWT = weaning weight, HCWT = hot carcass

weight,

RIB = ribeye area, MBL = marbling score, FAT = backfat, YG =
calculated yield

grade, and QG = quality grade
PMARBL = sires with high marbling EPD, %RP = sires with high
retail product

EPD, and CROSS = a crossover sire with high EPD for both
marbling and % retail

product
“dithin sire types, means in the same row without a common
superscript letter

differ (P < 0.05).
“Within implant status, means in the same row without a common
superscript

letter differ (P < 0.05).
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